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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a natural 
biogenerated cheese flavoring system capable of being 
used for preparing very different cheeses having desired 
flavor profiles. 

SOLUTION: This natural biogenerated cheese flavoring 
system is characterized by containing a sulfury-cheddar 
flavor component, creamy-buttery flavor component, and 
cheesy flavor component; wherein these flavor 
components each can be used as flavor building blocks 
with their own specific flavor profiles and/or specific 
flavor characteristics, cheese with wide variety of flavors 
can be produced by introducing the various 
combinations of these flavor components, and these 
components are independently prepared from milk 
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substrate highly concentrated by using a composition designed so as to provide flavor 
components respectively having specific flavor profiles and/or flavor characteristics (e.g. 
specific enzymes, cultures, and additives), and process conditions. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Clalm(s)] 

[Claim 1]Are a flavor system of a food grade and, in said system, a sulfur Cheddar taste 
component the 1st milk concentrate including a sulfur Cheddar taste component, a cream 
butter flavor ingredient, and a cheese-head taste component by lactic acid culture. The 1st 
mixture that processes from about 10 hours for about 24 hours at temperature of about 70 
(about 21 **) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is obtained. 
Add a sulfur content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacterium linens culture. Or yeast of Debaromyces or Kluyeromyces group origin is used. 
So that Brevibacterium linens culture or yeast can convert a sulfur content substrate into a 
sulfur content flavor compound by it. Will process from about three days at temperature of 
about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and the 3rd mixture will be formed, 
[ about ten days and ] It is prepared by processing the 3rd mixture at sufficient temperature to 
inactivate culture and an enzyme in the 3rd mixture, and forming a sulfur Cheddar taste 
component, and a cream butter flavor ingredient the 2nd milk concentrate by lactic acid culture 
From about 10 hours to about 24 hours. Process at temperature of about 70 (about 21 **) to 
about 86 Fahrenheit (about 30 **), form the 4th mixture, add sodium acid citrate into the 4th 
mixture, form the 5th mixture, and the 5th mixture by diacetyl generation flavor culture. For 
[ from about one day ] about ten days, process by about 90 Fahrenheit (about 32 **) from 
about 70 Fahrenheit (about 21 **), and the 6th mixture is formed, It is prepared by processing 
the 6th mixture at sufficient temperature to inactivate culture and an enzyme in the 6th mixture, 
and forming a cream butter flavor ingredient, A cheese-head taste component the 3rd milk 
concentrate with lipase, protease, and peptidase. Will process from about 0.5 day at 
temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 7th 
mixture will be formed, [ about ten days and ] It is prepared by processing the 7th mixture at 
sufficient temperature to inactivate an enzyme in the 7th mixture, and forming a cheese-head 
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taste component, A flavor system mixing a sulfur Cheddar taste component, a cream butter 
flavor ingredient, and a cheese-head taste component of said cheese-head flavor system with 
foodstuffs in various quantity, and being able to generate various flavors. 
[Claim 2]The flavor system according to claim 1 which said foodstuffs are cheese products, 
and is characterized by mixing a sulfur Cheddar taste component, a cream butter flavor 
ingredient, and a cheese-head taste component of said flavor system with a cheese head or a 
dairy-products base in order to manufacture the cheese product. 

[Claim 3]The 1st milk concentrate is further processed by stearolytic enzyme and high-protein 
decomposition activity culture. The flavor system according to claim 2 in order that the 2nd milk 
concentrate may be processed with stearolytic enzyme and may prepare a sulfur Cheddar 
taste component further, wherein Brevibacterium linens culture is used. 
[Claim 4]The flavor system according to claim 3, wherein sulfur content substrates are L- 
methionine, L-glutathione, L-cysteine, or those mixtures. 

[Claim 5]The 1st milk concentrate, the 2nd milk concentrate, and the 3rd milk concentrate are 
prepared by the ultrafiltration / diafiltration process, and the 1st milk concentrate, the 2nd milk 
concentrate, and the 3rd milk concentrate independently. The flavor system according to claim 
4 having about 30 to about 50% of the total amount of solid content, about 50 to about 70% of 
the amount of hygroscopic surface moisture, about 15 to about 27% of fat amount, about 10 to 
about 20% of protein amount, about 0.5 to about 2% of the amount of lactose, and about 1 to 
about 3% of salt amount. 

[Claim 6]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcuslactis subspecies cremoris. The flavor system 
according to claim 4, wherein stearolytic enzyme used in order to prepare a sulfur Cheddar 
taste component is rumina esterase and high-protein decomposition activity culture used in 
order to prepare a sulfur Cheddar taste component is Micrococcus. 
[Claim 7]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. They are Lactococcus lactis subspecies cremoris(es) or those mixtures. 
The flavor system according to claim 5, wherein stearolytic enzyme used in order to prepare a 
sulfur Cheddar taste component is rumina esterase and high-protein decomposition activity 
culture used in order to prepare a sulfur Cheddar taste component is Micrococcus. 
[Claim 8]Lactic acid culture used in order to prepare a cream butter flavor ingredient, 
Lactococcus lactis, Lactococcus lactis subspecies cremoris. Or stearolytic enzyme which is 
those mixtures, and is used in order to prepare a cream butter flavor ingredient, Diacetyl 
generation flavor culture which is rumina esterase, and is used in order to prepare a cream 
butter flavor ingredient. The flavor system according to claim 4 being Leuconostoc, the 
Lactococcus lactis subspecies lactis biovars diacetylactis, or those mixtures. 
[Claim 9]Lactic acid culture used in order to prepare a cream butter flavor ingredient. 
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Lactococcus lactis, Lactococcus lactis subspecies cremoris, Or stearolytic enzyme which is 
those mixtures, and is used in order to prepare a cream butter flavor ingredient, Diacetyl 
generation flavor culture which is rumina esterase, and is used in order to prepare a cream 
butter flavor ingredient. The flavor system according to claim 5 being Leuconostoc, the 
Lactococcus lactis subspecies lactis biovars diacetylactis, or those mixtures. 
[Claim 10]Lipase used in order to prepare a cheese-head taste component is bacillus lipase. 
Protease used in order to prepare a cheese-head taste component Neutral bacterial protease. 
The flavor system according to claim 4, wherein it is bacillus protease or those mixtures and 
peptidase used in order to prepare a cheese-head taste component is of Lactobacillus 
helveticus origin. 

[Claim 1 1]Lipase used in order to prepare a cheese-head taste component is bacillus lipase. 
Protease used in order to prepare a cheese-head taste component Neutral bacterial protease. 
The flavor system according to claim 5, wherein it is bacillus protease or those mixtures and 
peptidase used in order to prepare a cheese-head taste component is of Lactobacillus 
helveticus origin. 

[Claim 12]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component. High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcus lactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease. The flavor system 
according to claim 4, wherein it is bacillus protease or those mixtures and peptidase used in 
order to prepare a cheese-head taste component is of Lactobacillus helveticus origin. 
[Claim 13]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component, High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcus lactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
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order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease. The flavor system 
according to claim 5, wherein it is bacillus protease or those mixtures and peptidase used in 
order to prepare a cheese-head taste component is of Lactobacillus helveticus origin. 
[Claim 14]The flavor system according to claim 4 a sulfur Cheddar taste component is dried, a 
powder sulfur Cheddar taste component is formed and drying a cream butter flavor ingredient, 
forming a powdered cream butter flavor ingredient, drying a cheese-head taste component, 
and forming a powder cheese-head taste component. 

[Claim 15]The flavor system according to claim 5 a sulfur Cheddar taste component is dried, a 
powder sulfur Cheddar taste component is formed and drying a cream butter flavor ingredient, 
forming a powdered cream butter flavor ingredient, drying a cheese-head taste component, 
and forming a powder cheese-head taste component. 

[Claim 16]The flavor system according to claim 12 a sulfur Cheddar taste component is dried, 
a powder sulfur Cheddar taste component is formed and drying a cream butter flavor 
ingredient, forming a powdered cream butter flavor ingredient, drying a cheese-head taste 
component, and forming a powder cheese-head taste component. 

[Claim 17]The flavor system according to claim 13 a sulfur Cheddar taste component is dried, 
a powder sulfur Cheddar taste component is formed and drying a cream butter flavor 
ingredient, forming a powdered cream butter flavor ingredient, drying a cheese-head taste 
component, and forming a powder cheese-head taste component. 

[Claim 18]A method characterized by comprising the following of preparing a flavoring cheese 

head using a culture cheese-head concentrate. 

Said method prepares (1) cheese head or a dairy-products base. 

2) It includes mixing about 1 to about 10% of culture cheese-head concentrate with a cheese 
head or a dairy-products base, and forming a flavoring cheese head. Said culture cheese-head 
concentrate 0 to about 80% of sulfur Cheddar taste component, A sulfur Cheddar taste 
component the 1st milk concentrate including about 10 to about 90% of cream butter flavor 
ingredient, and about 10 to about 90% of cheese-head taste component by lactic acid culture. 
It processes from about 10 hours for about 24 hours at temperature of about 70 (about 21 **) 
to about 86 Fahrenheit (about 30 **), and is about 5.4 or less pH. 

[Claim 19]The 1st milk concentrate is further processed by stearolytic enzyme and high-protein 
decomposition activity culture, A method according to claim 18 in order that the 2nd milk 
concentrate may be processed with stearolytic enzyme and may prepare a sulfur Cheddar 
taste component further, wherein Brevibacteriumlinens culture is used. 
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[Claim 20]A method according to claim 19 that a sulfur content substrate is characterized by 
being L-methionine, L-glutathione, L-cysteine, or those mixtures. 
[Claim 21 ]A method according to claim 19 that a culture cheese-head concentrate is 
characterized by including about 75% and about 25% of a cheese-head taste component to 
about 75% from about 25% of a cream butter flavor ingredient about 75% from about 25% of a 
sulfur Cheddar taste component. 

[Claim 22]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis, And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component, High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcuslactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease, A method according to 
claim 19 that it is bacillus protease or those mixtures, and peptidase used in order to prepare a 
cheese-head taste component is characterized by being of Lactobacillus helveticus origin. 
[Claim 23]A method according to claim 19, wherein it is a culture cheese-head concentrate in 
the end of dried powder. 

[Claim 24]A method according to claim 22, wherein it is a culture cheese-head concentrate in 
the end of dried powder. 

[Claim 25]A method characterized by comprising the following of preparing a flavoring cheese 
head using a culture cheese-head concentrate. 

Said method prepares a milk substrate suitable for manufacture of (1) cheese head. 

2) Mix about 1 to about 10% of culture cheese-head concentrate with a milk substrate. 

3) Process a milk substrate and a culture cheese-head concentrate, and solidify a milk 

substrate. 

4) Cutting a coagulation milk substrate and forming a card and whey, (5) cards, and whey are 
cooked, (6) Include separating a card from whey, and forming a flavoring cheese head from a 
card which carried out (7) separation. Said culture cheese-head concentrate 0 to about 80% of 
sulfur Cheddar taste component, A sulfur Cheddar taste component the 1st milk concentrate 
including about 10 to about 90% of cream butter flavor ingredient, and about 10 to about 90% 
of cheese-head taste component by lactic acid culture. It processes from about 10 hours for 
about 24 hours at temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 30 **), 



i://www4.ipdl.inpit.go.ip/cgi-bin/tran web cgi ejje?atw u=http://www4.ipdl.inpit.go.j... 2/24/2010 



JP,2002-165558,A [CLAIMS] 



Page 6 of 9 



and is about 5.4 or less pH. 

[Claim 26]The 1st milk concentrate is further processed by stearolytic enzyme and high-protein 

decomposition activity culture, A method according to claim 25 in order that the 2nd milk 

concentrate may be processed with stearolytic enzyme and may prepare a sulfur Cheddar 

taste component further, wherein Brevibacteriumlinens culture is used. 

[Claim 27]A method according to claim 25 that a sulfur content substrate is characterized by 

being L-methionine, L-glutathione, L-cysteine, or those mixtures. 

[Claim 28]A method according to claim 25 that a culture cheese-head concentrate is 

characterized by including about 75% and about 25% of a cheese-head taste component to 

about 75% from about 25% of a cream butter flavor ingredient about 75% from about 25% of a 

sulfur Cheddar taste component. 

[Claim 29]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component. High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcuslactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease, A method according to 
claim 27 that it is bacillus protease or those mixtures, and peptidase used in order to prepare a 
cheese-head taste component is characterized by being of Lactobacillus helveticus origin. 
[Claim 30]A method according to claim 27, wherein it is a culture cheese-head concentrate in 
the end of dried powder. 

[Claim 31 ]A method according to claim 29, wherein it is a culture cheese-head concentrate in 
the end of dried powder. 

[Claim 32]Are a sulfur Cheddar taste component for using for flavoring of a cheese head, and 
said sulfur Cheddar taste component a milk concentrate by lactic acid culture. The 1st mixture 
that processes from about 10 hours for about 24 hours at temperature of about 70 (about 21 
**) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is obtained. Add a sulfur 
content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacterium linens culture. Or yeast of Debaromyces or Kluyeromyces group origin is used, 
So that Brevibacterium linens culture or yeast can convert a sulfur content substrate into a 
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sulfur content flavor compound by it, Will process from about three days at temperature of 
about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and the 3rd mixture will be formed, 
[ about ten days and ] A sulfur Cheddar taste component preparing by processing the 3rd 
mixture at sufficient temperature to inactivate an enzyme in the 3rd mixture, and forming a 
sulfur Cheddar taste component. 

[Claim 33]The sulfur Cheddar taste component according to claim 32 in order that a milk 
concentrate may be processed by stearolytic enzyme and high-protein decomposition activity 
culture and may prepare a sulfur Cheddar taste component further, wherein Brevibacterium 
linens culture is used. 

[Claim 34]The sulfur Cheddar taste component according to claim 33, wherein sulfur content 

substrates are L-methionine, L-glutathione, L-cysteine, or those mixtures. 

[Claim 35]Lactic acid culture is Lactococcus lactis and Lactococcus lactis subspecies cremoris. 

The sulfur Cheddar taste component according to claim 34, wherein stearolytic enzyme is 

rumina esterase and high-protein decomposition activity culture is Micrococcus. 

[Claim 36]The sulfur Cheddar taste component according to claim 33, wherein it is a sulfur 

Cheddar taste component in the end of dried powder. 

[Claim 37]The sulfur Cheddar taste component according to claim 34, wherein it is a sulfur 
Cheddar taste component in the end of dried powder. 

[Claim 38]Are a flavor system of a food grade and said system A sulfur Cheddar taste 
component, a cream butter flavor ingredient, A sulfur Cheddar taste component the 1st milk 
concentrate including a cheese-head taste component And lactic acid culture, A sulfur content 
substrate and Brevibacterium linens culture. Or yeast of Debaromyces or Kluyeromyces group 
origin is used. So that Brevibacterium linens culture or yeast can convert a sulfur content 
substrate into a sulfur content flavor compound by it. Will process from about three days at 
temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and the 1st mixture 
will be formed, [ about ten days and ] It is prepared by processing the 1st mixture at sufficient 
temperature to inactivate culture and an enzyme in the 1st mixture, and forming a sulfur 
Cheddar taste component, A cream butter flavor ingredient will process the 2nd milk 
concentrate from about one day at temperature of about 70 (about 21 **) to about 90 
Fahrenheit (about 32 **) with lactic acid culture, diacetyl generation flavor culture, and sodium 
acid citrate, and will form the 2nd mixture, [ about ten days and ] It is prepared by processing 
the 2nd mixture at sufficient temperature to inactivate culture and an enzyme in the 2nd 
mixture, and forming a cream butter flavor ingredient, A cheese-head taste component the 3rd 
milk concentrate with lipase, protease, and peptidase. Will process from about 0.5 day at 
temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 3rd 
mixture will be formed, [ about ten days and ] It is prepared by processing the 3rd mixture at 
sufficient temperature to inactivate an enzyme in the 3rd mixture, and forming a cheese-head 
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taste component, A flavor system mixing a sulfur Cheddar taste component, a cream butter 
flavor ingredient, and a cheese-head taste component of said cheese-head flavor system with 
foodstuffs in various quantity, and being able to generate various flavors. 
[Claim 39]The flavor system according to claim 38 which said foodstuffs are cheese products, 
and is characterized by mixing a sulfur Cheddar taste component, a cream butter flavor 
ingredient, and a cheese-head taste component of said flavor system with a cheese head or a 
dairy-products base in order to manufacture the cheese product. 

[Claim 40]The 1st milk concentrate is further processed by stearolytic enzyme and high-protein 
decomposition activity culture. The flavor system according to claim 39 in order that the 2nd 
milk concentrate may be processed with stearolytic enzyme and may prepare a sulfur Cheddar 
taste component further, wherein Brevibacteriumlinens culture is used. 
[Claim 41]The flavor system according to claim 40, wherein sulfur content substrates are L- 
methionine, L-glutathione, L-cysteine, or those mixtures. 

[Claim 42]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcus lactis subspecies cremoris. Lactic acid culture used 
in order to prepare a cream butter flavor ingredient, Lactococcus lactis, Lactococcus lactis 
subspecies cremoris. Or diacetyl generation flavor culture which is those mixtures, and is used 
in order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Or lipase which is those mixtures, and is used in order to 
prepare a cheese-head taste component. Protease which is bacillus lipase, and is used in 
order to prepare a cheese-head taste component. The flavor system according to claim 39, 
wherein it is neutral bacterial protease, bacillus protease, or those mixtures and peptidase 
used in order to prepare a cheese-head taste component is of Lactobacillushelveticus origin. 
[Claim 43]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis. And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component. High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcuslactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease. The flavor system 
according to claim 40, wherein it is bacillus protease or those mixtures and peptidase used in 
order to prepare a cheese-head taste component is of Lactobacillus helveticus origin. 
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[Claim 44]Lactic acid culture used in order to prepare a sulfur Cheddar taste component 
Lactococcus lactis, And it is Lactococcus lactis subspecies cremoris, Stearolytic enzyme used 
in order to prepare a sulfur Cheddar taste component, High-protein decomposition activity 
culture which is rumina esterase, and is used in order to prepare a sulfur Cheddar taste 
component. Lactic acid culture which is Micrococcus, and is used in order to prepare a cream 
butter flavor ingredient, Lactococcus lactis, Lactococcuslactis subspecies cremoris. Or 
stearolytic enzyme which is those mixtures, and is used in order to prepare a cream butter 
flavor ingredient, Diacetyl generation flavor culture which is rumina esterase, and is used in 
order to prepare a cream butter flavor ingredient, Leuconostoc, the Lactococcus lactis 
subspecies lactis biovar diacetylactis. Protease which it is those mixtures and lipase used in 
order to prepare a cheese-head taste component is bacillus lipase, and is used in order to 
prepare a cheese-head taste component Or neutral bacterial protease. The flavor system 
according to claim 41, wherein it is bacillus protease or those mixtures and peptidase used in 
order to prepare a cheese-head taste component is of Lactobacillus helveticus origin. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the natural living thing generation cheese-head 
flavor system which can be used in order to prepare a very much different cheese head which 
generally has a desired flavor profile. This invention relates to details more at the natural living 
thing generation cheese-head flavor system containing a sulfur Cheddar taste component, a 
cream butter flavor ingredient, and a cheese-head taste component. Each of these taste 
components can be used as a flavor constitutional unit provided with a respectively specific 
flavor profile and/or the flavor characteristic. By using combination with these various taste 
components, the cheese head which has various flavors can be manufactured easily. These 
taste components are independently prepared from the milk substrate condensed highly using 
the ingredient (for example, a specific enzyme, culture, and an additive agent) and process 
condition which were designed provide the taste component which has a specific flavor profile 
and/or the flavor characteristic. These taste components can be used for process cheese, 
natural cheese, or other cheese heads in order to manufacture a very much different cheese 
head provided with the desired flavor profile. This flavor concentrate can also be used for other 
foodstuffs as a natural flavor system. 
[0002] 

[Description of the Prior Art]Generally, natural cheese makes milk reveal acidity and is made 
solidifying milk with coagulants, such as rennet, or by making acidity reveal till a proteinic 
isoelectric point. This coagulation milk is cut and whey is separated from the card to produce. 
A card can be pressurized and a cheese block can be provided. Hardening is typically 
performed over very long time under a control condition, for example, a Cheddar cheese 
exceeds one year, in order to harden for at least four months and to obtain flavor with a 
sufficient request for a cheddar cheese ~ period hardening may be carried out. 



i://www4.ipdl.inpit.go.ip/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ip... 2/24/2010 



JP,2002-165558,A [DETAILED DESCRIPTION] 



Page 2 of 27 



[0003]lt is well known by grinding natural cheese and heating with an emulsification salt that 
the product which has some characteristics of natural cheese is provided. The name conferred 
upon the product produced as a result is decided by the used ingredient and its presentation, 
and is determined by the control criteria released to the U.S. Food and Drug Administration 
21CFR133 paragraphs 169-180 depending on the case. For example, depending on an 
emulsification salt and the case, acid is added an emulsifier and usually, and the term of 
"pasteurization process cheese" points out the product containing the cheese-head compound 
which was processed into a plastic material homogeneous next and heated. The flavor of 
process cheese depends for the natural cheese (it super-riped for four months) held for a long 
period of time on using at a high rate. Use of the cheese head held for a long period of time 
increases the cost of process cheese for storage and an inventory carrying cost. The yield of 
the natural cheese manufactured by the usual method is comparatively low, generally about 
45.36 kg (100 pounds) of milk hits, and about 4.54-5.44 kg (about 10-12 pounds) of cheese 
heads are manufactured. This also increases cost. 

[0004]The term of "pasteurization process cheese foodstuffs" points out the product prepared 
from the same material as being used for manufacture of process cheese, and the same 
method. However, generally dairy-products ingredients, such as cream, milk, skim milk, whey, 
or a thing (for example, concentration skim milk) that removed some water from those either, 
are added by such cheese food. Generally the amount of hygroscopic surface moisture of 
process cheese foodstuffs can be higher than process cheese, and can be to about 44%. 
Generally a fat exists in not less than 23% of quantity. 

[0005]ln the point that the shown dairy-products ingredient can be contained, the term of a 
"pasteurization process cheese spread" points out a product similar to cheese food. However, 
the process cheese spread can have about 60% of the high amount of hygroscopic surface 
moisture, and 20% of the minimum fat amount. 

[0006]Since those manufacturing methods and presentations are determined by Federal 
Standards of Identity, process cheese, process cheese foodstuffs, and a process cheese 
spread are called a "standardized product." 

[0007]ln this specification, it is known by the term of "process cheese type products" as 
"pasteurization process cheese", "pasteurization process cheese foodstuffs", a "pasteurization 
process cheese spread", and "pasteurization process cheese products", and the product called 
such is contained in it. Although "process cheese type products" is similar to process cheese, 
process cheese foodstuffs, a process cheese spread, and process cheese products further. In 
the point that the ingredient which is not specified as U.S. Federal Standards of Identity is 
contained, or vegetable oil or vegetable protein may not satisfy the requirements for a 
presentation of such a standard. The product which may not meet the standard about one of 
above-mentioned products is included. It is not concerned with whether for process cheese 
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type products not to be further concerned with the used ingredient or manufacturing stage, and 
to meet the standard, but flavor similar to process cheese type products and the product which 
has textures are included. 

[0008]Many efforts have been made in order to generate the strong and flavored cheese-head 
ingredient which can be used for process cheese in a short period. For example, U.S. Pat. No. 
4752483 is aimed at the method of generating the cheese-head ingredient flavored strongly. In 
this method, cheese curd is generated first, the "green" Cheddar type cheese curd produced 
as a result is ground, and then it will incubate for six days from about five days together with 
protease, lipase, and water. The term of "green" Cheddar type cheese curd points out the 
Cheddar cheese which riped [ less than ] on about the 60th. 

[0009]U.S. Pat. No. 4172900 is aimed at manufacturing the natural cheese products which 
have the American cheese-head flavor which was adapted in order to use for preparation of 
process cheese, and which was reinforced remarkably. In this method, cheese curd is 
generated by the usual method of manufacturing milk well coagulums, cutting a coagulum and 
forming a card and whey, and carrying out the effluent of this whey and forming cheese curd, 
enough to generate the particles of a card and generate of the quantity which was mixed 

with the salt, the source of stearolytic enzyme, and the source of protease, and increased 
compared with the usual American type cheese head - C^^ fatty acid ~ period hardening is 

carried out. 

[0010]U.S. Pat. No. 41 19732 is aimed at the method of manufacturing a cheese head 
promptly. In this method, rennet, kid goat lipase, and calf lipase are mixed for milk during a 
fermentation period. Next, this milk is solidified and it processes by the usual procedure of 
manufacturing the Cheddar cheese which cuts and includes the effluent stage of whey in card 
particles continuously. The Cheddar cheese flavor which formed this card in the cheese block, 
riped the cheese block for about ten weeks, and riped about intensity is provided. 
[001 1]U.S. Pat. No. 3975544 has indicated how to manufacture the pasteurization milk well 
Cheddar cheeses which add an enzyme mixture on a cheddaring card, in order to shorten the 
cure time of a cheese block substantially. This cheese block is hardened for one month at 10 
to 25 **. 

[0012]U.S. Pat. No. 4244971 is aimed at the method of manufacturing a cheese product 
promptly. In this method, a culture cheese-head ingredient carries out protein breakdown of 
the milk protein, carries out lipolysis of the milk fat, and is prepared by forming the mixed 
fermented material of such hydrolysis materials. This mixed fermented material is fermented 
together with a cheese starter culture, and a culture cheese-head ingredient is provided. Next, 
a culture cheese-head ingredient is mixed with a milk protein concentrate and a fat 
concentrate. This mixture is fermented and the cheese-head material which can make process 
cheese type products by the usual cheese-head cooking technique is provided. 
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[0013]Simultaneous pendency U.S. patent application 09th which applies on May 19, 1999 and 
the same grantee as this application owns / No. 314713, Processing using protease was 
performed before the heating stage, and the method of manufacturing enzyme denaturation 
cheese-head flavoring that this enzyme treatment was a short time comparatively (namely, 
usually less than about 12 hours) was provided. The stage of contacting the fluid of the dairy 
products containing (i) whey protein to protease, and providing this method with a dairy- 
products reaction mixture, (ii) Sufficient period to hydrolyze protein selectively, the stage which 
incubates a dairy-products reaction mixture at sufficient temperature, (iii) The stage which 
pasteurizes at low temperature the dairy-products reaction mixture hydrolyzed selectively, (iv) 
Contact a pasteurization mixture to the constituent containing lipase and cheese-head culture. 
Sufficient time to reveal cheese-head flavor, the stage which incubates at sufficient 
temperature, and (v) culture were inactivated, the microorganism impurity was annihilated, the 
stage of processing a fermentative mixture with sufficient heat to inactivate an enzyme was 
included, and enzyme denaturation cheese-head flavoring was provided by it. 
[0014]Simultaneous pendency U.S. patent application 09th which applies on August 27, 1998 
and the same grantee as this application owns / No. 141082, The method of manufacturing the 
ingredient which is used for manufacturing a cheese head for a short period of time and which 
was flavored strongly was provided without [ without it uses a whey effluent stage, or ] 
generating cheese curd. The cheese-head flavor catalyst precursor (namely, aquosity, 
acidification protein, and a fat substrate) was prepared by setting desiccation or a 
concentration protein source, the source of a fat, an acid source, and water, and mixing. Next, 
the enzyme system was added to this substrate. Lipase, protease, and peptidase were 
contained in the enzyme system. Next, sufficient time to provide the cheese-head flavor 
remarkably revealed in the substrate and this substrate were fermented. Then, the substrate 
was heated to sufficient temperature to inactivate an enzyme system, and it held at the 
temperature sufficient time. 

[0015]Although these methods generally provide the cheese-head ingredient flavored strongly, 
they are restricted to the flavor profile suitable for generally manufacturing a single kind of 
flavoring cheese head. Therefore, the cheese head which has a flavor profile of a greatly 
different request cannot be manufactured using these methods. Each of these methods has 
the sharp Cheddar scent tone, or does not generate the cheese-head ingredient which gives it 
and which was flavored strongly. 
[0016] 

[Problem(s) to be Solved by the InventionjTherefore, it is desirable to provide the cheese-head 
flavor system which can prepare the cheese head which has a flavor profile which a request is 
large and is different by it. It is desirable to provide the cheese-head flavor system which can 
reproduce the flavoring cheese head of various requests only using a small number of taste 
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component. It is desirable to provide the cheese-head ingredient which has the sharp Cheddar 
scent tone and which was flavored strongly. This invention has such a cheese-head flavor 
system and the sharp Cheddar scent tone, or provides the cheese-head ingredient which gives 
it and which was flavored strongly. 
[0017] 

[Means for Solving the Problem]This invention relates to a natural living thing generation 
cheese-head flavor system which can be used in order to prepare a cheese head which has a 
desired flavor profile generally. This invention relates to details more at a cheese-head flavor 
system containing a "sulfur Cheddar" taste component, a "cream butter" taste component, and 
a "cheese-head" taste component. Each of these taste components can be used as a flavor 
constitutional unit provided with a respectively specific flavor profile and/or the flavor 
characteristic. A cheese head which has various flavors can be manufactured by using 
combination with these various taste components (namely, culture cheese-head concentrate of 
this invention). These flavor concentrates are independently prepared from a milk substrate 
condensed highly using an enzyme, culture, an additive agent, and a process condition which 
were designed provide a taste component which has a specific flavor profile and/or the flavor 
characteristic. These flavor concentrates can be used in order to prepare process cheese 
provided with a desired flavor profile, or other cheese heads. This flavor concentrate can be 
added to a milk substrate used in order to manufacture a cheese head, and after that, a milk 
substrate is processed in order to manufacture a desired cheese head. In order to manufacture 
a desired cheese head as an exception method, this flavor concentrate can be added at a 
cheese head or a dairy-products base (namely, cheese curd and/or dairy-products solid 
content without a desired flavor profile). This flavor concentrate can also be used for other 
foodstuffs as a natural flavor system. 

[0018]Provide this invention and a flavor system containing a sulfur Cheddar taste component, 
a cream butter flavor ingredient, and a cheese-head taste component a sulfur Cheddar taste 
component. The 1st milk concentrate by lactic acid culture and option by stearolytic enzyme 
and high-protein decomposition activity culture. The 1st mixture that processes from about 10 
hours for about 24 hours at temperature of about 70 (about 21 **) to about 86 Fahrenheit 
(about 30 **), and has about 5.4 or less pH is obtained, Add a sulfur content substrate into the 
1st mixture, form the 2nd mixture, and the 2nd mixture Brevibacteriumlinens culture, Or yeast 
of Debaromyces or Kluyeromyces group origin is used. So that Brevibacteriumlinens culture or 
yeast can convert a sulfur content substrate into a sulfur content flavor compound by it, Will 
process from about three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit 
(about 30 **), and the 3rd mixture will be formed, [ about ten days and ] It is prepared by 
processing the 3rd mixture at sufficient temperature to inactivate culture and an enzyme in the 
3rd mixture, and forming a sulfur Cheddar taste component, and a cream butter flavor 
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ingredient tlie 2nd mWk concentrate Lactic acid culture, By option, using stearolytic enzyme 
From about 10 fiours to and about 24 liours. Process at temperature of about 70 (about 21 **) 
to about 86 Fafirenlieit (about 30 **), form tfie 4tli mixture, add sodium acid citrate into tine 4tli 
mixture, form tlie 5tli mixture, and tlie 5tli mixture by diacetyl generation flavor culture. For 
[ from about one day ] about ten days, process by about 90 Fahrenheit (about 32 **) from 
about 70 Fahrenheit (about 21 **), and the 6th mixture is formed. By processing the 6th 
mixture at sufficient temperature to inactivate culture and an enzyme in the 6th mixture, and 
forming a cream butter flavor Ingredient, it is prepared and a cheese-head taste component. 
Lipase, protease, and peptidase are used for the 3rd milk concentrate, WIN process from about 
0.5 day at temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 
7th mixture will be formed, [ about ten days and ] It is prepared by processing the 7th mixture 
at sufficient temperature to inactivate an enzyme in the 7th mixture, and forming a cheese- 
head taste component, A sulfur Cheddar taste component, a cream butter flavor Ingredient, 
and a cheese-head taste component of this cheese-head flavor system can be mixed with 
foodstuffs In various quantity, and can generate various flavors. In order that especially a flavor 
system of this Invention may manufacture a cheese product, it conforms to mixing with a 
cheese head or a dairy-products base. 

[0019]Provlde this Invention further and a cheese-head flavor system containing a sulfur 
Cheddar taste component, a cream butter flavor ingredient, and a cheese-head taste 
component a sulfur Cheddar taste component, The 1st milk concentrate by stearolytic enzyme 
and option by lactic acid culture and option High-protein decomposition activity culture, A sulfur 
content substrate and Brevlbacterium linens culture. Or yeast of Debaromyces or 
Kluyeromyces group origin Is used, So that Brevlbacterium linens culture or yeast can convert 
a sulfur content substrate Into a sulfur content flavor compound by It, WIN process from about 
three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and 
the 1st mixture will be formed, [ about ten days and ] By processing the 1st mixture at sufficient 
temperature to Inactivate culture and an enzyme in the 1st mixture, and forming a sulfur 
Cheddar taste component. It Is prepared and a cream butter flavor Ingredient, The 2nd milk 
concentrate using stearolytic enzyme, diacetyl generation flavor culture, and sodium acid 
citrate by lactic acid culture and option From about one day to about ten days. Process at 
temperature of about 70 (about 21 **) to about 90 Fahrenheit (about 32 **), and the 2nd 
mixture Is formed. By processing the 2nd mixture at sufficient temperature to Inactivate culture 
and an enzyme In the 2nd mixture, and forming a cream butter flavor Ingredient, It Is prepared 
and a cheese-head IVIr. taste component. Lipase, protease, and peptidase are used for the 3rd 
milk concentrate, WIN process from about 0.5 day at temperature of about 60 (about 16 **) to 
about 140 Fahrenheit (about 60 **), and the 3rd mixture will be formed, [ about ten days and ] 
It Is prepared by processing the 3rd mixture at sufficient temperature to Inactivate an enzyme 
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in the 3rd mixture, and forming a clieese-liead taste component, A sulfur Clieddar taste 
component, a cream butter flavor ingredient, and a cheese-head taste component of this 
cheese-head flavor system can be mixed with a cheese head or a dairy-products base in 
various quantity, and a cheese head which has various flavors can be manufactured. 
[0020]The sharp Cheddar taste component or a concentrate can also be independently used, 
in order to substitute for a flavoring cheese head ripe in manufacture of process cheese again. 
Thus, this invention provides a method of generating the sharp Cheddar taste component or a 
concentrate for using in cheesemaking further. A flavor scent tone specific to natural cheese 
can be independently used for this sharp Cheddar taste component or concentrate, in order to 
provide with the sharp Cheddar scent tone addition, especially a very young cheddar cheese. 
Thus, provide this invention further and a sulfur Cheddar taste component for using it for 
flavoring of a cheese head this sulfur Cheddar taste component, A milk concentrate by lactic 
acid culture and option by stearolytic enzyme and high-protein decomposition activity culture. 
The 1st mixture that processes from about 10 hours for about 24 hours at temperature of about 
70 (about 21 **) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is formed, 
Add a sulfur content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacterium linens culture, Or yeast of Debaromyces or Kluyeromyces group origin is used, 
So that Brevibacterium linens culture or yeast can convert a sulfur content substrate into a 
sulfur content flavor compound by it. It is prepared by processing from about three days at 
temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), forming the 3rd 
mixture, processing the 3rd mixture at sufficient temperature to inactivate an enzyme in the 3rd 
mixture, and forming a sulfur Cheddar taste component. [ about ten days and ] 
[0021]ln this method, a starting material is a milk concentrate containing aquosity protein and a 
fat content mixture. Generally this water milk origin concentrate (namely, milk system 
condensed highly) has about 10% from about 0.5% of a lactose content about 30% from about 
15% of a fat content about 19% from about 10% of a protein content about 50% from about 
30% of the total solid content. Preferably, this aquosity milk origin concentrate has about 5% 
from about 0.5% of a lactose content about 25% from about 18% of a fat content about 17% 
from about 12% of a protein content about 47% from about 35% of the total solid content. 
Preferably, this aquosity milk origin concentrate or substrate is a recombined milk substrate 
prepared from a mixture of a fluid milk concentrate prepared by an ultrafiltration/diafiltration 
(UF/DF) or UF/DF powdered milk, and milk fat. As shown in drawing 1, this fluid milk 
concentrate is divided into three portions next, and each is processed with a specific flavor 
enzyme, culture, an adjuvant, and other additive agents during sufficient predetermined period 
for making the specific flavor characteristic reveal (namely, fermentation). By using this 
method, a "sulfur Cheddar" ingredient, a "cream butter" ingredient, and a "cheese-head" 
ingredient are generable. Next, it heats to sufficient temperature to inactivate the enzyme / 
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culture system which used each portion in order to prepare a specific taste component, and 
holds at the temperature sufficient time. Generally, in order to mainly prepare three sorts of 
taste components [ each of ] of a cheese-head flavor system of this invention for convenience, 
it is preferred to use a same or similar milk concentration constituent, but if it is a request, in 
order to prepare three sorts of taste components [ each of ], a separate milk concentration 
constituent can be used. 

[0022]After a heating inactivation stage, in order to provide a strong and flavored culture 
concentrate, three sorts of taste components or a substrate can be used independently, or can 
be set by two sorts or three sorts of groups. If it is a request, a sulfur Cheddar ingredient which 
has a strong sulfur scent tone can be independently used, in order to provide the sharp Ajika 
tone of the Cheddar style. However, preferably, in order to provide various flavoring cheese 
heads, this flavor system is various quantity and three sorts of all taste components are used 
for it. This taste component or concentrate can manufacture the cheese head / dairy-products 
powder which could use directly, or dried (for example, spray drying), and was flavored 
strongly. 

[0023]This flavor concentrate or cheese-head powder can be used in order to prepare various 
flavoring cheese heads. Provide this invention further and a method of preparing a flavoring 
cheese head using a culture cheese-head concentrate said method, (1) Including mixing with a 
cheese-head base what a cheese-head base is prepared for, and about 1% of (2) to about 
10% of culture cheese-head concentrate, and forming a flavoring cheese head this culture 
cheese-head concentrate. Including 0 to about 80% of sulfur Cheddar taste component, about 
10 to about 90% of cream butter flavor ingredient, and about 10 to about 90% of cheese-head 
taste component, a sulfur Cheddar taste component. The 1st milk concentrate by lactic acid 
culture and option by stearolytic enzyme and high-protein decomposition activity culture. The 
1st mixture that processes from about 10 hours for about 24 hours at temperature of about 70 
(about 21 **) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is obtained. 
Add a sulfur content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacteriumlinens culture. Using yeast of Debaromyces or Kluyeromyces group origin so 
that Brevibacteriumlinens culture or yeast can convert a sulfur content substrate into a sulfur 
content flavor compound by it From about three days to or about ten days. Process at 
temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and the 3rd mixture 
is formed. By processing the 3rd mixture at sufficient temperature to inactivate culture and an 
enzyme in the 3rd mixture, and forming a sulfur Cheddar taste component, it is prepared and a 
cream butter flavor ingredient, Stearolytic enzyme is used for the 2nd milk concentrate by lactic 
acid culture and option. Process from about 10 hours for about 24 hours at temperature of 
about 70 (about 21 **) to about 86 Fahrenheit (about 30 **), and the 4th mixture is formed. Add 
sodium acid citrate into the 4th mixture, form the 5th mixture, and the 5th mixture by diacetyl 
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generation flavor culture. For [ from about one day ] about ten days, process by about 90 
Fahrenheit (about 32 **) from about 70 Fahrenheit (about 21 **), and the 6th mixture is formed, 
By processing the 6th mixture at sufficient temperature to inactivate culture and an enzyme in 
the 6th mixture, and forming a cream butter flavor ingredient, it is prepared and a cheese-head 
taste component, Will process the 3rd milk concentrate from about 0.5 day using lipase, 
protease, and peptidase at temperature of about 60 (about 16 **) to about 140 Fahrenheit 
(about 60 **), and the 7th mixture will be formed, [ about ten days and ] It is prepared by 
processing the 7th mixture at sufficient temperature to inactivate an enzyme in the 7th mixture, 
and forming a cheese-head taste component. Quantity of a sulfur Cheddar taste component in 
a culture cheese-head concentrate, a cream butter flavor ingredient, and a cheese-head taste 
component and quantity of a culture cheese-head concentrate mixed with a cheese-head base 
can be adjusted in order to obtain a flavoring cheese head which has various flavors. 
[0024]Provide this invention further and a method of preparing a flavoring cheese head using a 
culture cheese-head concentrate said method, (1) Mix [ what a milk substrate suitable for 
manufacture of a cheese head is prepared for, ] about 1% of (2) to about 10% of culture 
cheese-head concentrate with a milk substrate, (3) Process a milk substrate and a culture 
cheese-head concentrate, and solidify a milk substrate, (4) Cook cutting a coagulation milk 
substrate and forming a card and whey, (5) cards, and whey, (6) Including separating a card 
from whey, and forming a flavoring cheese head from a card which carried out (7) separation 
this culture cheese-head concentrate, Including 0 to about 80% of sulfur Cheddar taste 
component, about 10 to about 90% of cream butter flavor ingredient, and about 10 to about 
90% of cheese-head taste component, a sulfur Cheddar taste component. The 1st milk 
concentrate by lactic acid culture and option by stearolytic enzyme and high-protein 
decomposition activity culture. Obtain the 1st mixture that processes from about 10 hours for 
about 24 hours at temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 30 **), 
and has about 5.4 or less pH, add a sulfur content substrate into the 1st mixture, and the 2nd 
mixture is formed, The 2nd mixture Brevibacteriumlinens culture. Or yeast of Debaromyces or 
Kluyeromyces group origin is used, So that Brevibacteriumlinens culture or yeast can convert a 
sulfur content substrate into a sulfur content flavor compound by it. Will process from about 
three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and 
the 3rd mixture will be formed, [ about ten days and ] By processing the 3rd mixture at 
sufficient temperature to inactivate culture and an enzyme in the 3rd mixture, and forming a 
sulfur Cheddar taste component, it is prepared and a cream butter flavor ingredient, Stearolytic 
enzyme is used for the 2nd milk concentrate by lactic acid culture and option. Process from 
about 10 hours for about 24 hours at temperature of about 70 (about 21 **) to about 86 
Fahrenheit (about 30 **), and the 4th mixture is formed, Add sodium acid citrate into the 4th 
mixture, and form the 5th mixture, and process the 5th mixture by about 90 Fahrenheit (about 
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32 **) by diacetyl generation flavor culture from about ten days from about one day, and about 
70 Fahrenheit (about 21 **), and the 6th mixture is formed, By processing the 6th mixture at 
sufficient temperature to inactivate culture and an enzyme in the 6th mixture, and forming a 
cream butter flavor ingredient, it is prepared and a cheese-head taste component. Lipase, 
protease, and peptidase are used for the 3rd milk concentrate, Will process from about 0.5 day 
at temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 7th 
mixture will be formed, [ about ten days and ] It is prepared by processing the 7th mixture at 
sufficient temperature to inactivate an enzyme in the 7th mixture, and forming a cheese-head 
taste component, Quantity of a sulfur Cheddar taste component in a culture cheese-head 
concentrate, a cream butter flavor ingredient, and a cheese-head taste component and 
quantity of a culture cheese-head concentrate mixed with a milk substrate can be adjusted in 
order to obtain a flavoring cheese head which has various flavors. 
[0025] 

[Embodiment of the lnvention]ln the method of this invention, a starting material is the milk 
concentrate or substrate of the gestalt of aquosity protein and a fat content mixture. As above- 
mentioned, in order to mainly prepare three sorts of taste components [ each of ] of a cheese- 
head flavor system of this invention for convenience generally, it is preferred to use a same or 
similar milk concentration constituent, but if it is a request, in order to prepare three sorts of 
taste components [ each of ], a separate milk concentration constituent can be used. Generally 
the milk origin concentrate of this aquosity or two or more concentrates (namely, milk system 
condensed highly) have about 10% from about 0.1% of a lactose content about 30% from 
about 15% of a fat content about 19% from about 10% of a protein content about 50% from 
about 30% of the total solid content. Preferably, this aquosity milk origin concentrate has about 
5% from about 0.5% of a lactose content about 25% from about 18% of a fat content about 
17% from about 12% of a protein content about 47% from about 35% of the total solid content. 
Generally the amount of hygroscopic surface moisture of this substrate is about 53% to about 
65% preferably about 70% from about 50%. The protein source can be dry protein or 
concentration material, and are a dairy-products ingredient, for example, a milk protein 
concentrate, fractionation milk protein, a concentrated milk fat, whey protein concentrate, dry 
whey, powdered skim milk, or those mixtures preferably. The sources of a fat are milk fat, for 
example, anhydrous milk fat, butter, cream, or those mixtures preferably. Soybean protein, 
corn protein, wheat protein, rice protein, etc. can use other protein sources. Other sources of a 
non-dairy product fat, such as vegetable oil, can be used. pH of a milk concentrate or a 
substrate ~ general ~ about 6 to about 7 range ~ it is about 6.5 to about 6.7 range preferably. 
[0026]A dry protein source is returned with water, when using. Water is used in sufficient 
quantity for the total hygroscopic surface moisture in a substrate to be about 53 to about 65% 
from about 50% preferably about 70%. Together with the source of a fat, a substrate is 
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provided for this source of reduced protein. If required, edible acid can be added or pH of a 
substrate can be lowered to the suitable range (from about 4.8 to about 5.6 [ From about 4.6 to 
about 6.0 / namely, / preferably ]) using a lactic acid generation microorganism. Suitable edible 
acid is avirulent inorganic matter or organic acid, and chloride, acetic acid, maleic acid, tartaric 
acid, citrate, phosphoric acid, lactic acid, and those mixtures are contained. In preparation of a 
milk concentrate, if it is a request and/, or necessity in order to reduce fat drop particle 
diameter and to secure the homogeneity of a substrate, a homogenizer can be used. 
[0027] Preferably this aquosity milk origin concentrate or substrate. It is the recombined milk 
substrate prepared from the mixture of the fluid milk concentrate prepared by the ultrafiltration 
(it is independent or put together as diafiltration still more preferably), an ultrafiltration (UF) or 
an ultrafiltration / powdered milk by which diafiltration (UF/DF) was carried out, and milk fat. It 
is UF/DF milk which has the characteristic of the following [ starting material ] preferably. 
[0028] 
[Table 1] 



[0029]A desirable starting material can be prepared from the pasteurization (from about 2% to 
about 15% [ From 0% to about 20% preferably ]) whole milk or skim milk which added cream. 
This milk substrate by a heat exchanger From about 110 Fahrenheit (about 43 **) to next, 
about 140 Fahrenheit (about 60 **). It heats to about 120 Fahrenheit (about 49 **) preferably, 
and after that, the usual ultrafiltration / diafiltration technique are presented, and about 8 times 
[ about 3 to ] (preferably about 5 times) as many milk concentration output is generated. For 
example, after heating for about 16 seconds by 168 Fahrenheit (about 76 **) and cooling from 
about 70 Fahrenheit (about 21 **) to about 80 Fahrenheit (about 27 **), this milk concentrate 
substrate can be used in order to prepare the specific taste component of this invention. In 
order to generate a specific taste component preferably, before processing with various 
enzymes / culture / additive agents, about 1 to about 2% of salt is added to a milk concentrate 
substrate. This milk concentrate is a fluid which is viscous in comparison, and contains about 
35 to about 47% of solid content preferably. 

[0030]As shown in drawing 1 , the fluid milk concentrate which contains about 1 to about 2% of 
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salt preferably is divided into three portions next, and each is processed with a specific 
enzyme, culture, an adjuvant, and other additive agents during sufficient predetermined period 
for making the specific flavor characteristic reveal (namely, fermentation). A specific enzyme, 
culture, an adjuvant, and other additive agents are given, and a "sulfur Cheddar" ingredient, a 
"cream butter" ingredient, and a "cheese-head" ingredient can be generated from there. 
Although not shown in drawing 1 , the uniformity stage of option can be presented with the flow 
of each ingredient in front of fermentation or in the back. After fermentation, each portion is 
heated to sufficient temperature to inactivate culture and an enzyme system, and is held to the 
temperature sufficient time. 

[0031]After a heating inactivation stage, in order to provide the strong and flavored culture 
cheese-head concentrate, three sorts of taste components or a substrate can be used 
independently, or can be set by two sorts or three sorts of groups. Preferably, the culture 
cheese-head concentrate of this invention contains 0 to about 80% of sulfur Cheddar 
ingredient, about 10 to about 90% of cream butter ingredient, and about 10 to about 90% of 
cheese-head ingredient. The culture cheese-head concentrate of this invention contains about 
25 to about 75% of sulfur Cheddar ingredient, about 25 to about 75% of cream butter 
ingredient, and about 25 to about 75% of cheese-head ingredient more preferably. This culture 
cheese-head concentrate can be a physical compound of an ingredient, and it is used in order 
to prepare the flavoring cheese head of a request of that compound next. As an exception 
method, this culture cheese-head concentrate can be formed by adding an ingredient 
separately to a cheese-head substrate. The constituent produced as a result is used in order to 
prepare a desired flavoring cheese head after that. 

[0032]As illustrated in the Example 5, this flavor constitutional unit material (namely, three 
sorts of taste components) can be added to a milk substrate, and it is used in order to form a 
cheese head next. As illustrated in the Example 6 as an exception method, this flavor 
constitutional unit material can be added at the already prepared cheese-head base. The 
relative amount of the three-sort Ingredient In a culture cheese-head concentrate and the total 
amount of a culture cheese-head concentrate mixed can be various in order to obtain the 
combination or flavor scent tone of specific flavor according to the desired flavor characteristic. 
Using three sorts of ingredients, and a cheese-head base, the cheese-head type across which 
it goes variably can be prepared so that it may illustrate to the following table 2. 
[0033] 
[Table 2] 
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[0034]Generally, the cheese head produced as a result contains about 2 to about 6% of culture 
cheese-head concentrate preferably about 10% from about 1%. The engineer of the field will 
understand that both various relative amounts and total amounts of an ingredient can be 
changed and/or optimized for the time being, in order to obtain a desired flavor profile 
especially, though natural. Three sorts of these ingredients can be used in order to obtain 
other flavoring cheese heads, and they can be used for various cheese-head bases (for 
example, process cheese, process cheese type foodstuffs, natural cheese, cream cheese, 
cottage cheese, etc.). 

[0035]As it mentions above and was shown in drawing 1 , this fluid milk concentrate is divided 
into three portions, and each is processed with a specific enzyme, culture, an adjuvant, and 
other additive agents during sufficient predetermined period for making the specific flavor 
characteristic reveal (namely, fermentation). A specific enzyme, culture, an adjuvant, and other 
additive agents are given, and a "sulfur Cheddar" ingredient, a "cream butter" ingredient, and a 
"cheese-head" ingredient can be generated from there. The process of preparing these 
ingredients does not need a whey effluent stage. Preparation of each taste component is 
indicated below. 

[0036] Preparation of a sulfur Cheddar ingredient sulfur Cheddar ingredient is preferably carried 
out at two steps of processes shown in drawing 1 . In the 1st phase, lactic acid culture is added 
to a milk substrate, it maintains from about 10 hours for about 24 hours by about 70 (about 21 
**) to about 86 Fahrenheit (about 30 **), and about 5.4 or less pH is acquired. Preferably, 
stearolytic enzyme and high-protein decomposition activity culture, or protease is further added 
with lactic acid culture in the 1st step. Next, the Brevibacterium linens culture by which culture 
or yeast can convert a sulfur content substrate into the sulfur content flavor compound which is 
sensuously effective by it. Or yeast of Debaromyces or Kluyeromyces group origin and a sulfur 
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content substrate are added, and fermentation will be continued for ten days from about three 
more days at the temperature of about 65 (about 1 8 **) to about 86 Fahrenheit (about 30 **) 
(preferably about 72 Fahrenheit (about 22 **)). Preferably, in order to form a sulfur content 
compound, Brevibacterium linens culture is used. Between two fermentation stages, any 
enzyme / culture heating inactivation should not exist. An enzyme can be generated from 
various microorganisms or can be extracted from vegetation or an animal tissue. Various 
enzymes of this enzyme system are marketed in the shape of the end of dried powder, or a 
fluid. Preferably, both stages are carried out with a single container. Preferably, a reaction 
mixture is aerated during fermentation, in order to prevent non-gaseous state voice and to 
provide good mixing. Generally, conditions should be maintained so that phase separation 
under fermentation may be made into the minimum. When phase separation happens, 
arbitrary uniformity steps can be used after fermentation. After completing two fermentation 
steps or a stage, culture and an enzyme are inactivated for about 16 seconds to about 30 
minutes by about 190 Fahrenheit (about 88 **) heating by about 155 Fahrenheit (about 68 **) 
for about 10 minutes preferably from about 145 Fahrenheit (about 63 **). In order to raise heat 
transfer preferably, a reaction mixture is recycled during inactivation. 

[0037]ln order to form a sulfur content compound as above-mentioned, Brevibacterium linens 
culture is used preferably. If it is a request, the microorganism which denaturalized genetically 
so that the activity of Brevibacterium linens resemblance might be provided can be used 
instead of Brevibacterium linens culture. The purpose of this invention is considered that such 
a microorganism that denaturalized genetically is included by the term of "Brevibacterium 
linens culture." 

[0038]They are tripeptide in which a "sulfur content substrate" contains a sulfur content free 
amino acid and sulfur content amino acid about the purpose of this invention, and a protein 
hydrolyzate containing sulfur content amino acid, the foodstuffs protein hydrolyzate for which it 
was suitable ~ Quest International (Illinois.) It is a trade name of N-Z-Amine from Hoffman 
Estates, N-Z-Case, Hy-Case, and Pepticase, and can obtain from other manufacturers. 
Preferably, L-methionine, L-glutathione, and L-cysteine are contained in a sulfur content 
substrate. In an especially desirable embodiment, a sulfur content substrate is a mixture of the 
mixture of the mixture of L-methionine and L-glutathione, L-methionine, and L-cysteine or L- 
methionine, L-glutathione, and L-cysteine. Generally a sulfur content substrate is added in 
about 0.01 to about 1% of quantity. 

[0039]ln a desirable embodiment, especially a sulfur Cheddar ingredient, A milk concentrate 
(from pH about 6.0 to about 6.7) in the 1st step Lactic acid culture. By stearolytic enzyme and 
high-protein decomposition activity culture, process and After that, . Added L-methionine and 
L-glutathione, without inactivating. Or it is prepared by having added L-methionine and L- 
cysteine, or processing further by the Brevibacterium linens culture which added L-methionine, 
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L-glutathione, and L-cysteine. This 1st step is carried out from about 10 hours for about 24 
hours at the temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 30 **). The 
2nd step will be preferably carried out for [ from about four days ] about eight days for ten days 
from about one day at the temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 
30 **). As for two stages, as shown in drawing 1 , it is preferred to carry out sequentially, but it 
can also collect into a single fermentation stage. Generally the fermentation process of such a 
single stage is carried out by about 86 Fahrenheit (about 30 **) from about 65 Fahrenheit 
(about 18 **) for [ from about three days ] about ten days. 

[0040]The especially desirable presentation for preparing a sulfur Cheddar ingredient is 
indicated to the following table 3. Example 1 illustrates preparation of a sulfur Cheddar 
ingredient using the ingredient and the "amount of types" which were mentioned to Table 3. 
[0041] 
[Table 3] 
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[0042]Generally other sulfur content substrates exist in about 0.01 to about 1% of quantity, 
when using. Fermentation is carried out in the state of aeration, in order to prevent a reaction 
mixture serving as non-mind preferably and to provide good mixing. Preferably, it aerates by 
introducing air into a reaction mixture using a diffusion plate or an in-series air sparger, if 
suitable, when phase separation happens namely,, a reaction mixture can be uniformed in 
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advance of the further processing by option. Culture and an enzyme are inactivated for about 
16 seconds to about 30 minutes after fermentation by heating by about 185 Fahrenheit (about 
85 **) from about 150 Fahrenheit (about 66 **). Preferably, aeration stops between heating 
inactivation processes. 

[0043]This sulfur content substrate is added in order to help generation of a sulfur compound 
important for the manifestation of the Cheddar flavor, especially the sharp Cheddar flavor. L- 
methionine, L-glutathione, L-cysteine, and those mixtures are contained in a desirable sulfur 
content substrate. Since a sulfur compound is produced by operation of Brevibacterium linens 
culture or yeast (preferably Brevibacterium linens), L-methionine is used. This tripeptide L- 
glutathione (namely, glutamine cystein glycine) and amino acid L-cysteine, In addition to 
working as a substrate, it acts also as a processing auxiliary agent which makes the oxidation 
reduction equilibrium situation which promotes flavor generation by producing a desired sulfur 
flavor compound (namely, methanethiol, dimethyl disulfide, and dimethyl trisulfide). The 
hydrolysis to the free amino acid of L-glutathione by microbial enzymes is expected during a 
fermentation period. The further hydrolysis may take place during the next heat-treatment 
(namely, under inactivation and/or the mixture to a cheese-head base). Generally, the quantity 
of L-glutathione expected from the last cheese product (namely, flavoring cheese product 
manufactured using the cheese-head flavor system of this invention) is less than about 10 
ppm. 

[0044]The generated sulfur Cheddar ingredient which is produced as a result is the fluid or 
paste which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this sulfur Cheddar 
ingredient can be carried out, and it can provide powder. Generally this sulfur Cheddar 
ingredient has the flavor characteristic / profile of the following shown in Table 4. They are not 
detected although it seems that this sulfur Cheddar ingredient contains other effective aroma 
or flavor compounds containing a sulfur content compound. 
[0045] 
[Table 4] 
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[0046]* A sulfur compound is reported by the peak value area determined using the gas 
chromatography. M= million. The initial peak value area of these sulfur compounds was 0 
intrinsically. 

[0047]Preparation of a cream butter ingredient cream butter ingredient is preferably carried out 
at two steps of processes shown in drawing 1 . Preparation of a cream butter ingredient adds 
lactic acid culture to a milk concentrate, and then carries out the mixture from about 10 hours 
by fermenting in about 86 Fahrenheit (about 30 **) from about 70 Fahrenheit (about 21 **) for 
about 24 hours. Preferably, stearolytic enzyme is further added to a milk concentrate with lactic 
acid culture. Next, diacetyl generation flavor culture and sodium acid citrate are added, and 
about 90 Fahrenheit (about 32 **) continues fermentation by about 82 Fahrenheit (about 28 **) 
preferably from about 70 Fahrenheit (about 21 **) for [ from about five days ] about eight days 
for [ from about one day ] about ten days. An enzyme can be generated from various 
microorganisms or can be extracted from vegetation or an animal tissue. Various enzymes of 
this enzyme system are marketed in the shape of the end of dried powder, or a fluid. 
Preferably, a reaction mixture is aerated during fermentation, in order to prevent non-gaseous 
state voice and to provide good mixing. Phase separation is not a remarkable problem under 
fermentation. After a fermentation step is completed, culture and an enzyme are inactivated for 
about 16 seconds to about 30 minutes by heating from about 145 Fahrenheit (about 63 **) for 
about 10 minutes preferably to about 190 Fahrenheit (about 88 **) at about 155 Fahrenheit 
(about 68 **). 

[0048]ln a desirable embodiment, especially a cream butter ingredient, A milk concentrate 
(from pH about 6.0 to about 6.7) in the 1st step Lactic acid culture. And without processing by 
rumina esterase, next inactivating, sodium acid citrate is added (from about 0.05% to about 5% 
[ Generally ]), and it is prepared by processing by one sort or two or more culture which can 
generate diacetyl from citrate further. Leuconostoc and the Lactococcus lactis subspecies 
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lactis biovar diacetylactis are contained in desirable diacetyl generation culture. This 1st-step 
fermentation is carried out from about 10 hours for about 24 hours at the temperature of about 
70 (about 21 **) to about 86 Fahrenheit (about 30 **). The 2nd step will be carried out for about 
ten days from about one day at the temperature of about 70 (about 21 **) to 90 Fahrenheit 
(about 32 **). As for two stages, as shown in drawing 1 , it is preferred to carry out sequentially, 
but it can also collect into a single fermentation stage. Generally the fermentation process of 
such a single stage will be carried out for about ten days from about one day at the 
temperature of about 70 (about 21 **) to 90 Fahrenheit (about 32 **). 
[0049]Leuconostoc and Lactococcus lactis subspecies lactis biovar diacetylactis culture are 
desirable diacetyl generation flavor culture as above-mentioned. If it is a request, the 
microorganism which denaturalized genetically so that similar activity might be provided can be 
used instead of Leuconostoc and/or Lactococcus lactis subspecies lactis biovar diacetylactis 
culture. The purpose of this invention is considered that such a microorganism that 
denaturalized genetically is included by the term of "diacetyl generation flavor culture." 
[0050]The especially desirable presentation for preparing a cream butter ingredient is indicated 
to the following table 5. Example 2 illustrates preparation of a cream butter ingredient using the 
ingredient and the "amount of types" which were mentioned to Table 5. 
[0051] 
[Table 5] 
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[0052]After fermentation, culture and enzymes are about 190 Fahrenheit (about 88 **) from 
about 145 Fahrenheit (about 63 **) for about 16 seconds to about 30 minutes, and are 
preferably inactivated by heating by about 155 Fahrenheit (about 68 **) for about 10 minutes. 
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Preferably, aeration is not used after heating inactivation in process or a process. 
[0053]The generated cream butter ingredient which is produced as a result is the fluid or paste 
which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this cream butter 
ingredient can be carried out, and it can provide powder. Generally this cream butter ingredient 
has the flavor characteristic / profile shown in Table 6. It seems that it is not detected and that 
this cream butter ingredient contains other aroma or flavor compounds which have effect. 
[0054] 
[Table 6] 
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[0055]A cheese-head ingredient cheese-head ingredient can be prepared using the starting 
material and procedure which were generally indicated to simultaneous pendency U.S. patent 
application 09th of the August 27, 1998 application made into the part of this specification by 
reference / No. 141082. Lipase, protease, and peptidase are contained in the enzyme system 
used in order to prepare this cheese-head ingredient. A substrate will be preferably processed 
by this enzyme system for about three days from about one day at the temperature of about 60 
(about 16 **) to about 140 Fahrenheit (about 60 **), and a desired cheese-head flavor level will 
be made to reach for [ from about 0.5 day ] about ten days. An enzyme can be generated from 
various microorganisms or can be extracted from vegetation or an animal tissue. Various 
enzymes of this enzyme system are marketed in the shape of the end of dried powder, or a 
fluid. 

[0056]Lipase (called esterase) is an enzyme known well for the time being in the fields. Lipase 
is typically obtained from the throat tissue of a young animal (the calf, a kid goat, or a lamb), 
the pancreas of a mature animal, or the source of a microorganism. Dispensing of various 
marketing obtained from the throat organization can be obtained from SKW Biolndustries, 
Marschall Laboratory, or such other companies with various trade names. This enzyme is 
generable by grinding an edible throat with a salt and powdered skim milk, drying that mixture 
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and grinding again. The source of a microorganism of lipase, for example Candida 
cylindraceaTypeVIII of mold, They are Aspergilus oryzae, A.niger, Pencillium roqueforti, 
P.glaucum, and Phizopus oryzae. 

[0057]Generally in preparation of a cheese-head ingredient, powder lipase (preferably bacillus 
lipase) is used in about 0.05 to about 0.4% of quantity. Suitable bacillus lipase is a trade name 
of Lipomod 187, and is marketed from Biocatalysts. 

[0058] Protease is an enzyme which can be obtained from a bacillus, vegetation, or the source 
of an animal and which is known well for the time being in the fields. Biocatalyst to available 
Enzeco NeutralBacterialProtease 2X and available Promod 215 are contained in the example 
of the protease for which it was suitable from Enzyme Development Corp. Generally, powder 
protease is about 0.01 to about 1% of quantity, and is preferably used in 0.1 to about 0.4% of 
quantity. 

[0059]Peptidase activity and the enzyme which has aminopeptidase activity preferably are 
used in this enzyme system, and such an enzyme acts on the bitter peptides produced from 
proteolysis. Peptidase enzyme produces the high-concentration free amino acid and small 
peptide which are contributed to cheese-head flavor in collaboration with protease enzyme. 
This peptidase can be refining enzyme material, or Lactobacillus helveticus etc. can be the 
cells of the microorganism which produces peptidase activity. This cultured cell can be spray 
drying, freeze-drying, freezing, or a newly cultured cell, and un-growing up or growth can be 
possible for it in a substrate. A spray drying Lactobacillus helveticus cell is preferably used in 
about 0.05 to about 0.30% of quantity about 3% from about 0.01 %. A desirable enzyme is 
powder. However, probably, the suitable fluid shape of these enzymes is permitted by use by 
this invention. 

[0060]A substrate will be preferably processed by this enzyme system for about three days 
from about one day, and a desired cheese-head flavor level will be made to reach for [ from 
about 0.5 day ] about ten days. This processing is carried out at the temperature of about 60 
(about 16 **) to about 140 Fahrenheit (about 60 **). A desired flavor level can be judged 
sensuously and can presume the concentration of pH, titratable acidity, free fatty acid, and 
amino acid, etc. by analytical measurement. If target flavor is reached, a mixture will be heated 
to the temperature of about 160 (about 71 **) to about 210 Fahrenheit (about 99 **), and an 
enzyme will be inactivated by holding a substrate to the high temperature sufficient time (from 
about 5 minutes to for example, about 60 minutes) to make inactivation of a perfect enzyme 
into a positive thing. 

[0061 ]ln order to provide a desired flavor profile, the enzyme can add all simultaneously 
sequentially. In addition of a successive enzyme, one sort or two or more enzymes are added, 
and the processing term for about five days is carried out from about 4 hours. Then, the 
remaining enzymes are added and the further predetermined period and processing will be 
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continued from about 0.5 day for about five days. An inactivation step does not exist between 
successive additions of an enzyme. 

[0062] In otiier embodiments of tiiis invention, tlie 1st enzyme treatment is performed by the 
relatively high temperature of about 120 (about 49 **) to about 140 Fahrenheit (about 60 **). At 
least one sort of enzymes are added, and it incubates at about 2 to about 6 hours of the 1st 
processing, and this temperature. Next, the remaining enzymes are added at the 2nd 
processing term for about ten days from about 6 hours carried out at the temperature of about 
60 (about 16 **) to about 140 Fahrenheit (about 60 **). 

[0063]This process can be carried out with a single container, without moving to another 
container for a successive stage, and is performed such preferably. The container is 
preferentially provided with the mixed device, in order to secure the good contact between an 
enzyme and substrate material and to maintain the solid content in suspension. A scrape 
DOSA face mixing tank is preferred. In order to prevent separation from the aquosity material 
of a fat phase and to help maintenance of the solid content In suspension, recycle and a 
homogenizer can be used. In order to maintain a desired hygroscopic-surface-moisture 
content, water can be added during fermentation, and in order to adjust pH, acidity or a basic 
material can be added. 

[0064]Especially, in a desirable embodiment, as shown in drawing 1 , a cheese-head 
ingredient, The milk concentrate (from pH about 6.0 to about 6.7) which added phosphoric acid 
1 sodium with the enzyme and bacillus protease which have neutral bacterial protease and 
aminopeptidase activity, and bacillus lipase. It is prepared for about two days by processing at 
the temperature of about 100 (about 38 **) to about 110 Fahrenheit (about 43 **). 
[0065]The especially desirable presentation for preparing a cheese-head ingredient is 
indicated to the following table 7. Example 3 illustrates preparation of a cheese-head 
ingredient using the ingredient and the "amount of types" which were mentioned to Table 7. 
[0066] 
[Table 7] 
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[0067] In order to prevent a reaction mixture serving as non-mind preferably and to provide 
good mixing, fermentation is carried out where a shearing pump is used and recycled. An 
enzyme is inactivated after fermentation by applying heat (generally for [ about 185 Fahrenheit 
(about 85 **) ] about 30 minutes). Preferably, between heating inactivation processes, although 
the recirculation is continued, a shearing pump is not used. The desirable cheese-head 
ingredient prepared using the ingredient of an above-mentioned table has the improved flavor 
characteristic (namely, "sharp taste" of a stronger cheese head) compared with the similar 
ingredient generally prepared using the specific starting material and procedure which were 
indicated to simultaneous pendency U.S. patent application 09th / No. 141082. 
[0068]The generated cheese-head ingredient which is produced as a result is the fluid or paste 
which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this cheese-head 
ingredient can be carried out, and it can provide powder. Generally this cheese-head 
ingredient has the flavor characteristic / profile shown in Table 8. It seems that it is not 
detected and that this cheese-head ingredient contains other aroma or flavor compounds 
which have effect. 
[0069] 
[Table 8] 
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[0070]Although the following examples illustrate the various features of this invention further, 
they do not limit the range of this invention stated to the attached claim in any points. As long 
as there are no special directions, all the percents and ratios are based on weight. Let all the 
references that made reference on these specifications be the parts of this specification by 
reference. 

[0071]Example 1 this example illustrates preparation of a sulfur Cheddar ingredient. It doubled 
with fresh cream in sufficient quantity to obtain the standardization milk which has about 54% 
of fat content for fresh whole milk based on a dry substance. This standardization milk was 
pasteurized at low temperature by 164 Fahrenheit (about 73 **) for 16 seconds by the high- 
temperature-heat exchanger (HIST), and it cooled to 130 Fahrenheit (about 54 **) after that. 
Next, the cooled milk was condensed 5 times by the swirl type ultrafiltration (UF) system 
provided with diafiltration (DF), and the lactose content was reduced to about 1%. The UF/DF 
milk (about 1915 kg (4222 pounds)) which added 2% of salt was heat-treated by 155 
Fahrenheit (about 68 **) for 10 minutes by the stirring jacketed vessel, and it cooled to 78 
Fahrenheit (about 26 **) after that. This milk concentrate contained 41.8% of solid content, 
22.6% of a fat, and 15.4% of protein, and had pH 6.4. 

[0072]Lactic acid starter culture (0.01%) [ Lactococcus lactis and ] And Lactococcus lactis 
subspecies cremoris, R603, Micrococcus (0.001%), and rumina esterase (0.02%) of 
Chr.Hansens Inc. were added to the milk concentrate, it fermented in 75 Fahrenheit (about 24 
**) in the 1st stopfer 17 hours, and pH amounted to 5.16. L-methionine (0.1%), L-glutathione 
(0.1%), and the activation culture (1%) of Brevibacterium linens were added to the Ist-step 
fermentation output, and the 2nd step of the fermentation process was started. Before use, 
under the aerobic condition, Brevibacterium linens culture is 75 Fahrenheit (about 24 **), and 
was activated in trypsin soybean culture medium (TSB) for 48 hours. The 2nd-step 
fermentation was continued in the state of aeration for seven more days at the temperature of 
72 Fahrenheit (about 22 **). pH at the time of the 2nd-step end was 6.75. The quantity of the 
sulfur compound (namely, methanethiol, dimethyl disulfide, and dimethyl trisulfide) increased 
dramatically among the fermentation process (see the result of Table 4). In order to inactivate 
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culture and an enzyme for the sulfur Cheddar ingredient produced as a result and to prolong 
the storage life of a product, it heated to 155 Fahrenheit (about 68 **) for 10 minutes. The loss 
of the comparatively small sulfur compound was accepted in this inactivation step. The flavor 
profile of the sulfur Cheddar ingredient produced as a result is indicated in the paragraph of 
"the amount of types" in the above-mentioned table 4. This sulfur Cheddar ingredient had 
about 41 % of the total solid content, and when it was a request, spray drying of it was able to 
be carried out and it was able to form sulfur Cheddar flavor powder. 
[0073]Example 2 this example illustrates preparation of a cream butter ingredient. The milk 
concentrate similar to what was prepared in Example 1 was used as a start substrate. 
[0074]Lactic acid starter culture (0.01 %) [ Lactococcus lactis and ] And R603 of Lactococcus 
lactis subspecies cremoris and Chr.Hansens Inc. and rumina esterase (0.02%) were added to 
the milk concentrate, it fermented in 75 Fahrenheit (about 24 **) in the 1st step for 17 hours, 
and pH amounted to 5.16. Sodium acid citrate after heating to 82 Fahrenheit (about 28 **) 
(0.2%), And Leuconostoc (0.1%) and the activation culture of the Lactococcus lactis 
subspecies lactis biovar diacetylactic (0.1%) were added to the Ist-step fermentation output, 
and the 2nd step of the fermentation process was started. Before use, Leuconostoc and 
Lactococcus lactis subspecies lactis biovar diacetylactic culture are 75 Fahrenheit (about 24 
**), and were activated in MRS culture medium overnight. The 2nd-step fermentation was 
continued in the state of aeration for six more days at the temperature of 82 Fahrenheit (about 
28 **). pH at the time of the 2nd-step end was 5.26. The quantity of diacetyl rose to about 176 
ppm from about 1 ppm of an initial value to the time of the 2nd-step end. In order to inactivate 
culture and an enzyme for the cream butter ingredient produced as a result and to prolong the 
storage life of a product, it heated to 155 Fahrenheit (about 68 **) for 10 minutes. The loss of 
comparatively small diacetyl was accepted in this inactivation step. The flavor profile of the 
cream butter ingredient produced as a result is indicated in the paragraph of "the amount of 
types" in the above-mentioned table 6. This cream butter ingredient had about 42% of the total 
solid content, and when it was a request, spray drying of it was able to be carried out and it 
was able to form cream butter flavor powder. 

[0075]Example 3 this example illustrates preparation of a cheese-head ingredient. The milk 
concentrate was prepared using milk protein concentration (MPC) powder, water, anhydrous 
milk fat, and a salt. 

[0076]MPC powder and a salt were hydrated using warm water by the VacuumCam Injection 
mixer, and the protein slurry was formed. The protein slurry was moved to the stirring jacketed 
vessel which carried out continuation recycle using the shearing pump. Next, the fused 
anhydrous milk fat was added and the milk concentrate was formed. The milk concentrate 
produced as a result contained 43.5% of solid content, 18.6% of fat, 13.7% of protein, and 
lactose 2.8%, and 1.85% of a salt 
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[0077]Among the fermentation process, the milk concentrate was maintained to the same 
stirring jacketed vessel, where continuation recycle is carried out using a shearing pump. 
Phosphoric acid 1 sodium (0.5%) was added, and the slurry was heated by 162 Fahrenheit 
(about 72 **) for 15 minutes. Neutral bacterial protease after cooling to 104 Fahrenheit (about 
40 **) (about 0.18%) Enzeco Neutral Bacterial Protease 2X, Enzyme Development Corp., 
Lactobacillus helveticus (about 0.14%) EnzoBact, Medipharm, bacillus protease (about 0.28% 
and Promod 215, Biocatalysts), and the enzyme slurry containing bacillus lipase (about 0.28% 
and Lipomod 187, Biocatalysts) were added. Percent is based on the gross weight of a 
fermentative mixture. Where it used the shearing pump and continuation stirring and the 
recirculation are carried out, it continued, in order to maintain an emulsion, and fermentation 
was continued by 104 Fahrenheit (about 40 **) for 48 hours. After completing fermentation, the 
enzyme was inactivated by heating to about 185 Fahrenheit (about 85 **) for 30 minutes. 
During inactivation, although aeration was continued, the shearing pump was not used. The 
flavor profile of the cheese-head ingredient produced as a result is indicated in the paragraph 
of "the amount of types" in the above-mentioned table 8. Next, sorbic acid (about 0.1%) was 
added. This cheese-head ingredient had about 43% of the total solid content, and when it was 
a request, spray drying of it was able to be carried out and it was able to form cheese-head 
flavor powder. 

[0078]About 15.4 kg (34 pounds) (3.5% of butterfat) of example 4 milk and 0.75 ml of ANATO 
colorant of double intensity were added to the small cheese vat at the temperature of 88 
Fahrenheit (about 31 **). The freezing pellet type starter culture (2.45 g, Chr.Hansens Inc.) 
was added, and this mixture was ripened for 30 minutes. Flavor constitutional unit material 
(namely, sulfur Cheddar, the cream butter, the cheese-head ingredient which were generated 
in Examples 1, 2, and 3, respectively the ratio of 1:1:1, the total amount of 30g) was mixed for 
aging milk. Next, it was made to solidify for 30 minutes, without adding rennet (1.7 ml, Chymax 
Extra, Chr.Hansens Inc.), and stirring the produced mixture. Next, the coagulation card was cut 
on about 0.95 cm (3/8 inch) cube, and was settled for 15 minutes. The card was stirred calmly 
by hand, applying for 30 minutes and raising temperature to 102 Fahrenheit (about 39 **) after 
a quiescent period. The card was cooked by 102 Fahrenheit (about 39 **) for 1 hour, and the 
effluent of the whey was carried out from the card in this time. The solid lump was made to 
unite a card and it was reversed every 15 minutes for 90 minutes. The small slab produced as 
a result was milled to an about 1.27x1.27x5.08 cm (1/2x1 / 2x2 inches) wafer. The interval of 5 
minutes was kept between each addition, and the salt was added 3 times (12.9g / addition). 
The produced salting card was put into the small cheese hoop, and was pressurized overnight. 
After application of pressure, the cheese head was put into the vacuum chamber and 
pressurized for further 1 hour. The cheese head pressurized thoroughly carried out vacuum 
enclosure to evaluation at the plastic. It is the same method about a contrast cheese head, 
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however prepared, without including flavor constitutional unit material. The cheese head 
prepared using flavor constitutional unit material provided good flavor and sensuous 
characteristic. 

[0079]About 15.4 kg (34 pounds) (3.5% of butterfat) of example 5 milk and 0.75 ml of ANATO 
colorant of double intensity were added to the small cheese vat at the temperature of 88 
Fahrenheit (about 31 **). The freezing pellet type starter culture (2.45 g, Chr.Hansens Inc.) 
was added, and this mixture was ripened for 30 minutes. Next, it was made to solidify for 30 
minutes, without adding rennet (1.7 ml, Chymax Extra, Chr.HansensInc), and stirring the 
produced mixture. Next, the coagulation card was cut on about 0.95 cm (3/8 inch) cube, and 
was settled for 15 minutes. The card was stirred calmly by hand, applying for 30 minutes and 
raising temperature to 102 Fahrenheit (about 39 **) after a quiescent period. The card was 
cooked by 102 Fahrenheit (about 39 **) for 1 hour, and the effluent of the whey was carried out 
from the card in this time. The solid lump was made to unite a card and it was reversed every 
15 minutes for 90 minutes. The small slab produced as a result was milled to an about 
1.27x1.27x5.08 cm (1/2x1 / 2x2 inches) wafer. Afreeze-dried flavor constitutional unit material 
(namely, sulfur Cheddar, the cream butter, the cheese-head ingredient which were generated 
in Examples 1, 2, and 3, respectively the ratio of 1:1:1, the total amount of 30g) was mixed with 
38.9 g of salts, and it divided into three portions after that. The interval of 5 minutes was kept 
between each addition, and the mixture of constitutional unit material and a salt was added 3 
times (22. 9g / addition). The produced salting card was put into the small cheese hoop, and 
was pressurized overnight. After application of pressure, the cheese head was put into the 
vacuum chamber and pressurized for further 1 hour. The cheese head pressurized thoroughly 
carried out vacuum enclosure to evaluation at the plastic. It is the same method about a 
contrast cheese head, however prepared, without including flavor constitutional unit material. 
The cheese head prepared using flavor constitutional unit material provided good flavor and 
sensuous characteristic. 

[0080]The lump of the pasteurization process cheese spread which has the sharp Ajika tone of 
the Cheddar style was prepared using the sulfur Cheddar taste component prepared in 
example 6 Example 1, the cream butter flavor ingredient prepared in Example 2, and the 
cheese-head taste component prepared In Example 3. About 1% of the sulfur Cheddar taste 
component, about 4% of the cream butter flavor Ingredient, and about 1% of the cheese-head 
ingredient were added into the mixture of the young cheese head and the mild cheese head. 
Next, other ingredients were added in the following quantity. 

[0081]whey powder <1% milk protein concentrate []--<- 1% sorbic acid <0.5% cheese-head 
colorant <0.5% phosphoric acid 1 sodium and phosphoric acid disodium [ ] -3% [0082]The 
cheese-head mixture produced as a result was processed by 175 Fahrenheit (about 79 **) by 
the Damrow lei down open steam introduction cooker (Damrow Co.lnc, the Wisconsin fondu 
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rack). The cheese head which carried out heat melting was fabricated in about 0.9 kg (2 
pounds) lump, and it cooled to 40 Fahrenheit (about 4 **) with the air-cooling-with-blower 
machine. The lump of the obtained pasteurization process cheese spread had flavor similar to 
the preparation cheese products made using the aging cheddar cheese, textures, and melting 
nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]This invention relates to the natural living thing generation cheese-head 
flavor system which can be used in order to prepare a very much different cheese head which 
generally has a desired flavor profile. This invention relates to details more at the natural living 
thing generation cheese-head flavor system containing a sulfur Cheddar taste component, a 
cream butter flavor ingredient, and a cheese-head taste component. Each of these taste 
components can be used as a flavor constitutional unit provided with a respectively specific 
flavor profile and/or the flavor characteristic. By using combination with these various taste 
components, the cheese head which has various flavors can be manufactured easily. These 
taste components are independently prepared from the milk substrate condensed highly using 
the ingredient (for example, a specific enzyme, culture, and an additive agent) and process 
condition which were designed provide the taste component which has a specific flavor profile 
and/or the flavor characteristic. These taste components can be used for process cheese, 
natural cheese, or other cheese heads in order to manufacture a very much different cheese 
head provided with the desired flavor profile. This flavor concentrate can also be used for other 
foodstuffs as a natural flavor system. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]Generally, natural cheese makes milk reveal acidity and is made 
solidifying milk with coagulants, such as rennet, or by making acidity reveal till a proteinic 
isoelectric point. This coagulation milk is cut and whey is separated from the card to produce. 
A card can be pressurized and a cheese block can be provided. Hardening is typically 
performed over very long time under a control condition, for example, a cheddar cheese 
exceeds one year, in order to harden for at least four months and to obtain flavor with a 
sufficient request for a cheddar cheese -- period hardening may be carried out. 
[0003]lt is well known by grinding natural cheese and heating with an emulsification salt that 
the product which has some characteristics of natural cheese is provided. The name conferred 
upon the product produced as a result is decided by the used ingredient and its presentation, 
and is determined by the control criteria released to the U.S. Food and Drug Administration 
21CFR133 paragraphs 169-180 depending on the case. For example, depending on an 
emulsification salt and the case, acid is added an emulsifier and usually, and the term of 
"pasteurization process cheese" points out the product containing the cheese-head compound 
which was processed into a plastic material homogeneous next and heated. The flavor of 
process cheese depends for the natural cheese (it super-riped for four months) held for a long 
period of time on using at a high rate. Use of the cheese head held for a long period of time 
increases the cost of process cheese for storage and an inventory carrying cost. The yield of 
the natural cheese manufactured by the usual method is comparatively low, generally about 
45.36 kg (100 pounds) of milk hits, and about 4.54-5.44 kg (about 10-12 pounds) of cheese 
heads are manufactured. This also increases cost. 

[0004]The term of "pasteurization process cheese foodstuffs" points out the product prepared 
from the same material as being used for manufacture of process cheese, and the same 
method. However, generally dairy-products ingredients, such as cream, milk, skim milk, whey, 
or a thing (for example, concentration skim milk) that removed some water from those either. 
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are added by such cheese food. Generally the amount of hygroscopic surface moisture of 
process cheese foodstuffs can be higher than process cheese, and can be to about 44%. 
Generally a fat exists in not less than 23% of quantity. 

[0005]ln the point that the shown dairy-products ingredient can be contained, the term of a 
"pasteurization process cheese spread" points out a product similar to cheese food. However, 
the process cheese spread can have about 60% of the high amount of hygroscopic surface 
moisture, and 20% of the minimum fat amount. 

[0006]Since those manufacturing methods and presentations are determined by Federal 
Standards of Identity, process cheese, process cheese foodstuffs, and a process cheese 
spread are called a "standardized product." 

[0007] In this specification, it is known by the term of "process cheese type products" as 
"pasteurization process cheese", "pasteurization process cheese foodstuffs", a "pasteurization 
process cheese spread", and "pasteurization process cheese products", and the product called 
such is contained in it. Although "process cheese type products" is similar to process cheese, 
process cheese foodstuffs, a process cheese spread, and process cheese products further. In 
the point that the ingredient which is not specified as U.S. Federal Standards of Identity is 
contained, or vegetable oil or vegetable protein may not satisfy the requirements for a 
presentation of such a standard, The product which may not meet the standard about one of 
above-mentioned products is included. It is not concerned with whether for process cheese 
type products not to be further concerned with the used ingredient or manufacturing stage, and 
to meet the standard, but flavor similar to process cheese type products and the product which 
has textures are included. 

[0008]Many efforts have been made in order to generate the strong and flavored cheese-head 
ingredient which can be used for process cheese in a short period. For example, U.S. Pat. No. 
4752483 is aimed at the method of generating the cheese-head ingredient flavored strongly. In 
this method, cheese curd is generated first, the "green" Cheddar type cheese curd produced 
as a result is ground, and then it will incubate for six days from about five days together with 
protease, lipase, and water. The term of "green" Cheddar type cheese curd points out the 
Cheddar cheese which riped [ less than ] on about the 60th. 

[0009]U.S. Pat. No. 4172900 is aimed at manufacturing the natural cheese products which 
have the American cheese-head flavor which was adapted in order to use for preparation of 
process cheese, and which was reinforced remarkably. In this method, cheese curd is 
generated by the usual method of manufacturing milk well coagulums, cutting a coagulum and 
forming a card and whey, and carrying out the effluent of this whey and forming cheese curd, 
enough to generate the particles of a card and generate of the quantity which was mixed 

with the salt, the source of stearolytic enzyme, and the source of protease, and increased 
compared with the usual American type cheese head - fatty acid ~ period hardening is 
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carried out. 

[0010]U.S. Pat. No. 41 19732 is aimed at the method of manufacturing a cheese head 
promptly. In this method, rennet, kid goat lipase, and calf lipase are mixed for milk during a 
fermentation period. Next, this milk is solidified and it processes by the usual procedure of 
manufacturing the cheddar cheese which cuts and includes the effluent stage of whey in card 
particles continuously. The cheddar cheese flavor which formed this card in the cheese block, 
riped the cheese block for about ten weeks, and riped about intensity is provided. 
[001 1]U.S. Pat. No. 3975544 has indicated how to manufacture the pasteurization milk well 
Cheddar cheeses which add an enzyme mixture on a cheddaring card, in order to shorten the 
cure time of a cheese block substantially. This cheese block is hardened for one month at 10 
to 25 **. 

[0012]U.S. Pat. No. 4244971 is aimed at the method of manufacturing a cheese product 
promptly. In this method, a culture cheese-head ingredient carries out protein breakdown of 
the milk protein, carries out lipolysis of the milk fat, and is prepared by forming the mixed 
fermented material of such hydrolysis materials. This mixed fermented material is fermented 
together with a cheese starter culture, and a culture cheese-head ingredient is provided. Next, 
a culture cheese-head ingredient is mixed with a milk protein concentrate and a fat 
concentrate. This mixture is fermented and the cheese-head material which can make process 
cheese type products by the usual cheese-head cooking technique is provided. 
[0013]Simultaneous pendency U.S. patent application 09th which applies on May 19, 1999 and 
the same grantee as this application owns / No. 314713, Processing using protease was 
performed before the heating stage, and the method of manufacturing enzyme denaturation 
cheese-head flavoring that this enzyme treatment was a short time comparatively (namely, 
usually less than about 12 hours) was provided. The stage of contacting the fluid of the dairy 
products containing (i) whey protein to protease, and providing this method with a dairy- 
products reaction mixture, (ii) Sufficient period to hydrolyze protein selectively, the stage which 
incubates a dairy-products reaction mixture at sufficient temperature, (iii) The stage which 
pasteurizes at low temperature the dairy-products reaction mixture hydrolyzed selectively, (iv) 
Contact a pasteurization mixture to the constituent containing lipase and cheese-head culture. 
Sufficient time to reveal cheese-head flavor, the stage which incubates at sufficient 
temperature, and (v) culture were inactivated, the microorganism impurity was annihilated, the 
stage of processing a fermentative mixture with sufficient heat to inactivate an enzyme was 
included, and enzyme denaturation cheese-head flavoring was provided by it. 
[0014]Simultaneous pendency U.S. patent application 09th which applies on August 27, 1998 
and the same grantee as this application owns / No. 141082, The method of manufacturing the 
ingredient which is used for manufacturing a cheese head for a short period of time and which 
was flavored strongly was provided without [ without it uses a whey effluent stage, or ] 



i://www4.ipdl.inpit.go.ip/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ip... 2/24/2010 



JP,2002-165558,A [PRIOR ART] 



Page 4 of 4 



generating cheese curd. The cheese-head flavor catalyst precursor (namely, aquosity, 
acidification protein, and a fat substrate) was prepared by setting desiccation or a 
concentration protein source, the source of a fat, an acid source, and water, and mixing. Next, 
the enzyme system was added to this substrate. Lipase, protease, and peptidase were 
contained in the enzyme system. Next, sufficient time to provide the cheese-head flavor 
remarkably revealed in the substrate and this substrate were fermented. Then, the substrate 
was heated to sufficient temperature to inactivate an enzyme system, and it held at the 
temperature sufficient time. 

[0015]Although these methods generally provide the cheese-head ingredient flavored strongly, 
they are restricted to the flavor profile suitable for generally manufacturing a single kind of 
flavoring cheese head. Therefore, the cheese head which has a flavor profile of a greatly 
different request cannot be manufactured using these methods. Each of these methods has 
the sharp Cheddar scent tone, or does not generate the cheese-head ingredient which gives it 
and which was flavored strongly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]Therefore, it is desirable to provide the cheese-head 
flavor system which can prepare the cheese head which has a flavor profile which a request is 
large and is different by it. It is desirable to provide the cheese-head flavor system which can 
reproduce the flavoring cheese head of various requests only using a small number of taste 
component. It is desirable to provide the cheese-head ingredient which has the sharp Cheddar 
scent tone and which was flavored strongly. This invention has such a cheese-head flavor 
system and the sharp Cheddar scent tone, or provides the cheese-head ingredient which gives 
it and which was flavored strongly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem]This invention relates to a natural living thing generation 
cheese-head flavor system which can be used in order to prepare a cheese head which has a 
desired flavor profile generally. This invention relates to details more at a cheese-head flavor 
system containing a "sulfur Cheddar" taste component, a "cream butter" taste component, and 
a "cheese-head" taste component. Each of these taste components can be used as a flavor 
constitutional unit provided with a respectively specific flavor profile and/or the flavor 
characteristic. A cheese head which has various flavors can be manufactured by using 
combination with these various taste components (namely, culture cheese-head concentrate of 
this invention). These flavor concentrates are independently prepared from a milk substrate 
condensed highly using an enzyme, culture, an additive agent, and a process condition which 
were designed provide a taste component which has a specific flavor profile and/or the flavor 
characteristic. These flavor concentrates can be used in order to prepare process cheese 
provided with a desired flavor profile, or other cheese heads. This flavor concentrate can be 
added to a milk substrate used in order to manufacture a cheese head, and after that, a milk 
substrate is processed in order to manufacture a desired cheese head. In order to manufacture 
a desired cheese head as an exception method, this flavor concentrate can be added at a 
cheese head or a dairy-products base (namely, cheese curd and/or dairy-products solid 
content without a desired flavor profile). This flavor concentrate can also be used for other 
foodstuffs as a natural flavor system. 

[0018]Provide this invention and a flavor system containing a sulfur Cheddar taste component, 
a cream butter flavor ingredient, and a cheese-head taste component a sulfur Cheddar taste 
component. The 1st milk concentrate by lactic acid culture and option by stearolytic enzyme 
and high-protein decomposition activity culture. The 1st mixture that processes from about 10 
hours for about 24 hours at temperature of about 70 (about 21 **) to about 86 Fahrenheit 
(about 30 **), and has about 5.4 or less pH is obtained. Add a sulfur content substrate into the 
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1st mixture, form the 2nd mixture, and tine 2nd mixture Brevibacteriumlinens culture, Or yeast 
of Debaromyces or Kluyeromyces group origin is used. So tliat Brevibacteriumlinens culture or 
yeast can convert a sulfur content substrate into a sulfur content flavor compound by it, Will 
process from about three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit 
(about 30 **), and the 3rd mixture will be formed, [ about ten days and ] It is prepared by 
processing the 3rd mixture at sufficient temperature to inactivate culture and an enzyme in the 
3rd mixture, and forming a sulfur Cheddar taste component, and a cream butter flavor 
ingredient the 2nd milk concentrate Lactic acid culture. By option, using stearolytic enzyme 
From about 10 hours to and about 24 hours. Process at temperature of about 70 (about 21 **) 
to about 86 Fahrenheit (about 30 **), form the 4th mixture, add sodium acid citrate into the 4th 
mixture, form the 5th mixture, and the 5th mixture by diacetyl generation flavor culture. For 
[ from about one day ] about ten days, process by about 90 Fahrenheit (about 32 **) from 
about 70 Fahrenheit (about 21 **), and the 6th mixture is formed, By processing the 6th 
mixture at sufficient temperature to inactivate culture and an enzyme in the 6th mixture, and 
forming a cream butter flavor ingredient, it is prepared and a cheese-head taste component. 
Lipase, protease, and peptidase are used for the 3rd milk concentrate. Will process from about 
0.5 day at temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 
7th mixture will be formed, [ about ten days and ] It is prepared by processing the 7th mixture 
at sufficient temperature to inactivate an enzyme in the 7th mixture, and forming a cheese- 
head taste component, A sulfur Cheddar taste component, a cream butter flavor ingredient, 
and a cheese-head taste component of this cheese-head flavor system can be mixed with 
foodstuffs in various quantity, and can generate various flavors. In order that especially a flavor 
system of this invention may manufacture a cheese product, it conforms to mixing with a 
cheese head or a dairy-products base. 

[0019]Provide this invention further and a cheese-head flavor system containing a sulfur 
Cheddar taste component, a cream butter flavor ingredient, and a cheese-head taste 
component a sulfur Cheddar taste component, The 1st milk concentrate by stearolytic enzyme 
and option by lactic acid culture and option High-protein decomposition activity culture, A sulfur 
content substrate and Brevibacterium linens culture, Or yeast of Debaromyces or 
Kluyeromyces group origin is used. So that Brevibacterium linens culture or yeast can convert 
a sulfur content substrate into a sulfur content flavor compound by it. Will process from about 
three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and 
the 1st mixture will be formed, [ about ten days and ] By processing the 1st mixture at sufficient 
temperature to inactivate culture and an enzyme in the 1st mixture, and forming a sulfur 
Cheddar taste component, it is prepared and a cream butter flavor ingredient. The 2nd milk 
concentrate using stearolytic enzyme, diacetyl generation flavor culture, and sodium acid 
citrate by lactic acid culture and option From about one day to about ten days. Process at 
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temperature of about 70 (about 21 **) to about 90 Fahrenheit (about 32 **), and the 2nd 
mixture is formed, By processing the 2nd mixture at sufficient temperature to inactivate culture 
and an enzyme in the 2nd mixture, and forming a cream butter flavor ingredient, it is prepared 
and a cheese-head Mr. taste component. Lipase, protease, and peptidase are used for the 3rd 
mill< concentrate, Will process from about 0.5 day at temperature of about 60 (about 16 **) to 
about 140 Fahrenheit (about 60 **), and the 3rd mixture will be formed, [ about ten days and ] 
It is prepared by processing the 3rd mixture at sufficient temperature to inactivate an enzyme 
in the 3rd mixture, and forming a cheese-head taste component, A sulfur Cheddar taste 
component, a cream butter flavor ingredient, and a cheese-head taste component of this 
cheese-head flavor system can be mixed with a cheese head or a dairy-products base in 
various quantity, and a cheese head which has various flavors can be manufactured. 
[0020]The sharp Cheddar taste component or a concentrate can also be independently used, 
in order to substitute for a flavoring cheese head ripe in manufacture of process cheese again. 
Thus, this invention provides a method of generating the sharp Cheddar taste component or a 
concentrate for using in cheesemaking further. A flavor scent tone specific to natural cheese 
can be independently used for this sharp Cheddar taste component or concentrate, in order to 
provide with the sharp Cheddar scent tone addition, especially a very young cheddar cheese. 
Thus, provide this invention further and a sulfur Cheddar taste component for using it for 
flavoring of a cheese head this sulfur Cheddar taste component, A milk concentrate by lactic 
acid culture and option by stearolytic enzyme and high-protein decomposition activity culture. 
The 1st mixture that processes from about 10 hours for about 24 hours at temperature of about 
70 (about 21 **) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is formed. 
Add a sulfur content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacterium linens culture, Or yeast of Debaromyces or Kluyeromyces group origin is used. 
So that Brevibacterium linens culture or yeast can convert a sulfur content substrate into a 
sulfur content flavor compound by it, It is prepared by processing from about three days at 
temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), forming the 3rd 
mixture, processing the 3rd mixture at sufficient temperature to inactivate an enzyme in the 3rd 
mixture, and forming a sulfur Cheddar taste component. [ about ten days and ] 
[0021]ln this method, a starting material is a milk concentrate containing aquosity protein and a 
fat content mixture. Generally this water milk origin concentrate (namely, milk system 
condensed highly) has about 10% from about 0.5% of a lactose content about 30% from about 
15% of a fat content about 19% from about 10% of a protein content about 50% from about 
30% of the total solid content. Preferably, this aquosity milk origin concentrate has about 5% 
from about 0.5% of a lactose content about 25% from about 18% of a fat content about 17% 
from about 12% of a protein content about 47% from about 35% of the total solid content. 
Preferably, this aquosity milk origin concentrate or substrate is a recombined milk substrate 
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prepared from a mixture of a fluid mWk concentrate prepared by an ultrafiltration/diafiltration 
(UF/DF) or UF/DF powdered mill<, and mill< fat. As sliown in drawing 1 , tliis fluid milk 
concentrate is divided into three portions next, and each is processed with a specific flavor 
enzyme, culture, an adjuvant, and other additive agents during sufficient predetermined period 
for making the specific flavor characteristic reveal (namely, fermentation). By using this 
method, a "sulfur Cheddar" ingredient, a "cream butter" ingredient, and a "cheese-head" 
ingredient are generable. Next, it heats to sufficient temperature to inactivate the enzyme / 
culture system which used each portion in order to prepare a specific taste component, and 
holds at the temperature sufficient time. Generally, in order to mainly prepare three sorts of 
taste components [ each of ] of a cheese-head flavor system of this invention for convenience, 
it is preferred to use a same or similar milk concentration constituent, but if it is a request, in 
order to prepare three sorts of taste components [ each of ], a separate milk concentration 
constituent can be used. 

[0022]After a heating inactivation stage, in order to provide a strong and flavored culture 
concentrate, three sorts of taste components or a substrate can be used independently, or can 
be set by two sorts or three sorts of groups. If it is a request, a sulfur Cheddar ingredient which 
has a strong sulfur scent tone can be independently used, in order to provide the sharp Ajika 
tone of the Cheddar style. However, preferably, in order to provide various flavoring cheese 
heads, this flavor system is various quantity and three sorts of all taste components are used 
for it. This taste component or concentrate can manufacture the cheese head / dairy-products 
powder which could use directly, or dried (for example, spray drying), and was flavored 
strongly. 

[0023]This flavor concentrate or cheese-head powder can be used in order to prepare various 
flavoring cheese heads. Provide this invention further and a method of preparing a flavoring 
cheese head using a culture cheese-head concentrate said method, (1) Including mixing with a 
cheese-head base what a cheese-head base is prepared for, and about 1% of (2) to about 
10% of culture cheese-head concentrate, and forming a flavoring cheese head this culture 
cheese-head concentrate. Including 0 to about 80% of sulfur Cheddar taste component, about 
10 to about 90% of cream butter flavor ingredient, and about 10 to about 90% of cheese-head 
taste component, a sulfur Cheddar taste component, The 1st milk concentrate by lactic acid 
culture and option by stearolytic enzyme and high-protein decomposition activity culture. The 
1st mixture that processes from about 10 hours for about 24 hours at temperature of about 70 
(about 21 **) to about 86 Fahrenheit (about 30 **), and has about 5.4 or less pH is obtained. 
Add a sulfur content substrate into the 1st mixture, form the 2nd mixture, and the 2nd mixture 
Brevibacteriumlinens culture. Using yeast of Debaromyces or Kluyeromyces group origin so 
that Brevibacteriumlinens culture or yeast can convert a sulfur content substrate into a sulfur 
content flavor compound by it From about three days to or about ten days. Process at 
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temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and the 3rd mixture 
is formed, By processing the 3rd mixture at sufficient temperature to inactivate culture and an 
enzyme in the 3rd mixture, and forming a sulfur Cheddar taste component, it is prepared and a 
cream butter flavor ingredient, Stearolytic enzyme is used for the 2nd milk concentrate by lactic 
acid culture and option. Process from about 10 hours for about 24 hours at temperature of 
about 70 (about 21 **) to about 86 Fahrenheit (about 30 **), and the 4th mixture is formed, Add 
sodium acid citrate into the 4th mixture, form the 5th mixture, and the 5th mixture by diacetyl 
generation flavor culture. For [ from about one day ] about ten days, process by about 90 
Fahrenheit (about 32 **) from about 70 Fahrenheit (about 21 **), and the 6th mixture is formed, 
By processing the 6th mixture at sufficient temperature to inactivate culture and an enzyme in 
the 6th mixture, and forming a cream butter flavor ingredient, it is prepared and a cheese-head 
taste component. Will process the 3rd milk concentrate from about 0.5 day using lipase, 
protease, and peptidase at temperature of about 60 (about 16 **) to about 140 Fahrenheit 
(about 60 **), and the 7th mixture will be formed, [ about ten days and ] It is prepared by 
processing the 7th mixture at sufficient temperature to inactivate an enzyme in the 7th mixture, 
and forming a cheese-head taste component, Quantity of a sulfur Cheddar taste component in 
a culture cheese-head concentrate, a cream butter flavor ingredient, and a cheese-head taste 
component and quantity of a culture cheese-head concentrate mixed with a cheese-head base 
can be adjusted in order to obtain a flavoring cheese head which has various flavors. 
[0024]Provide this invention further and a method of preparing a flavoring cheese head using a 
culture cheese-head concentrate said method, (1) Mix [ what a milk substrate suitable for 
manufacture of a cheese head is prepared for, ] about 1% of (2) to about 10% of culture 
cheese-head concentrate with a milk substrate, (3) Process a milk substrate and a culture 
cheese-head concentrate, and solidify a milk substrate, (4) Cook cutting a coagulation milk 
substrate and forming a card and whey, (5) cards, and whey, (6) Including separating a card 
from whey, and forming a flavoring cheese head from a card which carried out (7) separation 
this culture cheese-head concentrate, Including 0 to about 80% of sulfur Cheddar taste 
component, about 10 to about 90% of cream butter flavor ingredient, and about 10 to about 
90% of cheese-head taste component, a sulfur Cheddar taste component. The 1st milk 
concentrate by lactic acid culture and option by stearolytic enzyme and high-protein 
decomposition activity culture. Obtain the 1st mixture that processes from about 10 hours for 
about 24 hours at temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 30 **), 
and has about 5.4 or less pH, add a sulfur content substrate into the 1st mixture, and the 2nd 
mixture is formed. The 2nd mixture Brevibacteriumlinens culture, Or yeast of Debaromyces or 
Kluyeromyces group origin is used. So that Brevibacteriumlinens culture or yeast can convert a 
sulfur content substrate into a sulfur content flavor compound by it. Will process from about 
three days at temperature of about 65 (about 18 **) to about 86 Fahrenheit (about 30 **), and 
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the 3rd mixture will be formed, [ about ten days and ] By processing the 3rd mixture at 
sufficient temperature to inactivate culture and an enzyme in the 3rd mixture, and forming a 
sulfur Cheddar taste component, it is prepared and a cream butter flavor ingredient, Stearolytic 
enzyme is used for the 2nd milk concentrate by lactic acid culture and option, Process from 
about 10 hours for about 24 hours at temperature of about 70 (about 21 **) to about 86 
Fahrenheit (about 30 **), and the 4th mixture is formed, Add sodium acid citrate into the 4th 
mixture, and form the 5th mixture, and process the 5th mixture by about 90 Fahrenheit (about 
32 **) by diacetyl generation flavor culture from about ten days from about one day, and about 
70 Fahrenheit (about 21 **), and the 6th mixture is formed. By processing the 6th mixture at 
sufficient temperature to inactivate culture and an enzyme in the 6th mixture, and forming a 
cream butter flavor ingredient, it is prepared and a cheese-head taste component, Lipase, 
protease, and peptidase are used for the 3rd milk concentrate. Will process from about 0.5 day 
at temperature of about 60 (about 16 **) to about 140 Fahrenheit (about 60 **), and the 7th 
mixture will be formed, [ about ten days and ] It is prepared by processing the 7th mixture at 
sufficient temperature to inactivate an enzyme in the 7th mixture, and forming a cheese-head 
taste component, Quantity of a sulfur Cheddar taste component in a culture cheese-head 
concentrate, a cream butter flavor ingredient, and a cheese-head taste component and 
quantity of a culture cheese-head concentrate mixed with a milk substrate can be adjusted in 
order to obtain a flavoring cheese head which has various flavors. 
[0025] 

[Embodiment of the lnvention]ln the method of this invention, a starting material is the milk 
concentrate or substrate of the gestalt of aquosity protein and a fat content mixture. As above- 
mentioned, in order to mainly prepare three sorts of taste components [ each of ] of a cheese- 
head flavor system of this invention for convenience generally, it is preferred to use a same or 
similar milk concentration constituent, but if it is a request, in order to prepare three sorts of 
taste components [ each of ], a separate milk concentration constituent can be used. Generally 
the milk origin concentrate of this aquosity or two or more concentrates (namely, milk system 
condensed highly) have about 10% from about 0.1 % of a lactose content about 30% from 
about 15% of a fat content about 19% from about 10% of a protein content about 50% from 
about 30% of the total solid content. Preferably, this aquosity milk origin concentrate has about 
5% from about 0.5% of a lactose content about 25% from about 18% of a fat content about 
17% from about 12% of a protein content about 47% from about 35% of the total solid content. 
Generally the amount of hygroscopic surface moisture of this substrate is about 53% to about 
65% preferably about 70% from about 50%. The protein source can be dry protein or 
concentration material, and are a dairy-products ingredient, for example, a milk protein 
concentrate, fractionation milk protein, a concentrated milk fat, whey protein concentrate, dry 
whey, powdered skim milk, or those mixtures preferably. The sources of a fat are milk fat, for 
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example, anhydrous milk fat, butter, cream, or those mixtures preferably. Soybean protein, 
corn protein, wheat protein, rice protein, etc. can use other protein sources. Other sources of a 
non-dairy product fat, such as vegetable oil, can be used. pH of a milk concentrate or a 
substrate -- general ~ about 6 to about 7 range ~ it is about 6.5 to about 6.7 range preferably. 
[0026]A dry protein source is returned with water, when using. Water is used in sufficient 
quantity for the total hygroscopic surface moisture in a substrate to be about 53 to about 65% 
from about 50% preferably about 70%. Together with the source of a fat, a substrate is 
provided for this source of reduced protein. If required, edible acid can be added or pH of a 
substrate can be lowered to the suitable range (from about 4.8 to about 5.6 [ From about 4.6 to 
about 6.0 / namely, / preferably ]) using a lactic acid generation microorganism. Suitable edible 
acid is avirulent inorganic matter or organic acid, and chloride, acetic acid, maleic acid, tartaric 
acid, citrate, phosphoric acid, lactic acid, and those mixtures are contained. In preparation of a 
milk concentrate, if it is a request and/, or necessity in order to reduce fat drop particle 
diameter and to secure the homogeneity of a substrate, a homogenizer can be used. 
[0027] Preferably this aquosity milk origin concentrate or substrate, It is the recombined milk 
substrate prepared from the mixture of the fluid milk concentrate prepared by the ultrafiltration 
(it is independent or put together as diafiltration still more preferably), an ultrafiltration (UF) or 
an ultrafiltration / powdered milk by which diafiltration (UF/DF) was carried out, and milk fat. It 
is UF/DF milk which has the characteristic of the following [ starting material ] preferably. 
[0028] 
[Table 1] 
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[0029]A desirable starting material can be prepared from the pasteurization (from about 2% to 
about 15% [ From 0% to about 20% preferably ]) whole milk or skim milk which added cream. 
This milk substrate by a heat exchanger From about 110 Fahrenheit (about 43 **) to next, 
about 140 Fahrenheit (about 60 **). It heats to about 120 Fahrenheit (about 49 **) preferably, 
and after that, the usual ultrafiltration / diafiltration technique are presented, and about 8 times 
[ about 3 to ] (preferably about 5 times) as many milk concentration output is generated. For 
example, after heating for about 16 seconds by 168 Fahrenheit (about 76 **) and cooling from 
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about 70 Fahrenheit (about 21 **) to about 80 Fahrenheit (about 27 **), this milk concentrate 
substrate can be used in order to prepare the specific taste component of this invention. In 
order to generate a specific taste component preferably, before processing with various 
enzymes / culture / additive agents, about 1 to about 2% of salt is added to a milk concentrate 
substrate. This milk concentrate is a fluid which is viscous in comparison, and contains about 
35 to about 47% of solid content preferably. 

[0030]As shown in drawing 1 , the fluid milk concentrate which contains about 1 to about 2% of 
salt preferably is divided into three portions next, and each is processed with a specific 
enzyme, culture, an adjuvant, and other additive agents during sufficient predetermined period 
for making the specific flavor characteristic reveal (namely, fermentation). A specific enzyme, 
culture, an adjuvant, and other additive agents are given, and a "sulfur Cheddar" ingredient, a 
"cream butter" ingredient, and a "cheese-head" ingredient can be generated from there. 
Although not shown in drawing 1 , the uniformity stage of option can be presented with the flow 
of each ingredient in front of fermentation or in the back. After fermentation, each portion is 
heated to sufficient temperature to Inactivate culture and an enzyme system, and is held to the 
temperature sufficient time. 

[0031]After a heating inactivation stage, in order to provide the strong and flavored culture 
cheese-head concentrate, three sorts of taste components or a substrate can be used 
independently, or can be set by two sorts or three sorts of groups. Preferably, the culture 
cheese-head concentrate of this invention contains 0 to about 80% of sulfur Cheddar 
ingredient, about 10 to about 90% of cream butter ingredient, and about 10 to about 90% of 
cheese-head ingredient. The culture cheese-head concentrate of this invention contains about 
25 to about 75% of sulfur Cheddar ingredient, about 25 to about 75% of cream butter 
ingredient, and about 25 to about 75% of cheese-head ingredient more preferably. This culture 
cheese-head concentrate can be a physical compound of an ingredient, and it is used in order 
to prepare the flavoring cheese head of a request of that compound next. As an exception 
method, this culture cheese-head concentrate can be formed by adding an ingredient 
separately to a cheese-head substrate. The constituent produced as a result is used in order to 
prepare a desired flavoring cheese head after that. 

[0032]As illustrated in the Example 5, this flavor constitutional unit material (namely, three 
sorts of taste components) can be added to a milk substrate, and it is used in order to form a 
cheese head next. As illustrated in the Example 6 as an exception method, this flavor 
constitutional unit material can be added at the already prepared cheese-head base. The 
relative amount of the three-sort ingredient in a culture cheese-head concentrate and the total 
amount of a culture cheese-head concentrate mixed can be various in order to obtain the 
combination or flavor scent tone of specific flavor according to the desired flavor characteristic. 
Using three sorts of ingredients, and a cheese-head base, the cheese-head type across which 
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it goes variably can be prepared so that it may illustrate to the following table 2. 

[0033] 

[Table 2] 
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[0034]Generally, the cheese head produced as a result contains about 2 to about 6% of culture 
cheese-head concentrate preferably about 10% from about 1%. The engineer of the field will 
understand that both various relative amounts and total amounts of an ingredient can be 
changed and/or optimized for the time being, in order to obtain a desired flavor profile 
especially, though natural. Three sorts of these ingredients can be used in order to obtain 
other flavoring cheese heads, and they can be used for various cheese-head bases (for 
example, process cheese, process cheese type foodstuffs, natural cheese, cream cheese, 
cottage cheese, etc.). 

[0035]As it mentions above and was shown in drawing 1 , this fluid milk concentrate is divided 
into three portions, and each is processed with a specific enzyme, culture, an adjuvant, and 
other additive agents during sufficient predetermined period for making the specific flavor 
characteristic reveal (namely, fermentation). A specific enzyme, culture, an adjuvant, and other 
additive agents are given, and a "sulfur Cheddar" ingredient, a "cream butter" ingredient, and a 
"cheese-head" ingredient can be generated from there. The process of preparing these 
ingredients does not need a whey effluent stage. Preparation of each taste component is 
indicated below. 

[0036] Preparation of a sulfur Cheddar ingredient sulfur Cheddar ingredient is preferably carried 
out at two steps of processes shown in drawing 1 . In the 1st phase, lactic acid culture is added 
to a milk substrate, it maintains from about 10 hours for about 24 hours by about 70 (about 21 
**) to about 86 Fahrenheit (about 30 **), and about 5.4 or less pH is acquired. Preferably, 
stearolytic enzyme and high-protein decomposition activity culture, or protease is further added 
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with lactic acid culture in the 1st step. Next, the Brevibacterium linens culture by which culture 
or yeast can convert a sulfur content substrate into the sulfur content flavor compound which is 
sensuously effective by it, Or yeast of Debaromyces or Kluyeromyces group origin and a sulfur 
content substrate are added, and fermentation will be continued for ten days from about three 
more days at the temperature of about 65 (about 1 8 **) to about 86 Fahrenheit (about 30 **) 
(preferably about 72 Fahrenheit (about 22 **)). Preferably, in order to form a sulfur content 
compound, Brevibacterium linens culture is used. Between two fermentation stages, any 
enzyme / culture heating inactivation should not exist. An enzyme can be generated from 
various microorganisms or can be extracted from vegetation or an animal tissue. Various 
enzymes of this enzyme system are marketed in the shape of the end of dried powder, or a 
fluid. Preferably, both stages are carried out with a single container. Preferably, a reaction 
mixture is aerated during fermentation, in order to prevent non-gaseous state voice and to 
provide good mixing. Generally, conditions should be maintained so that phase separation 
under fermentation may be made into the minimum. When phase separation happens, 
arbitrary uniformity steps can be used after fermentation. After completing two fermentation 
steps or a stage, culture and an enzyme are inactivated for about 16 seconds to about 30 
minutes by about 190 Fahrenheit (about 88 **) heating by about 155 Fahrenheit (about 68 **) 
for about 10 minutes preferably from about 145 Fahrenheit (about 63 **). In order to raise heat 
transfer preferably, a reaction mixture is recycled during inactivation. 

[0037]ln order to form a sulfur content compound as above-mentioned, Brevibacterium linens 
culture is used preferably. If it is a request, the microorganism which denaturalized genetically 
so that the activity of Brevibacterium linens resemblance might be provided can be used 
instead of Brevibacterium linens culture. The purpose of this invention is considered that such 
a microorganism that denaturalized genetically is included by the term of "Brevibacterium 
linens culture." 

[0038]They are tripeptide in which a "sulfur content substrate" contains a sulfur content free 
amino acid and sulfur content amino acid about the purpose of this invention, and a protein 
hydrolyzate containing sulfur content amino acid, the foodstuffs protein hydrolyzate for which it 
was suitable -- Quest International (Illinois.) It is a trade name of N-Z-Amine from Hoffman 
Estates, N-Z-Case, Hy-Case, and Pepticase, and can obtain from other manufacturers. 
Preferably, L-methionine, L-glutathione, and L-cysteine are contained in a sulfur content 
substrate. In an especially desirable embodiment, a sulfur content substrate is a mixture of the 
mixture of the mixture of L-methionine and L-glutathione, L-methionine, and L-cysteine or L- 
methionine, L-glutathione, and L-cysteine. Generally a sulfur content substrate is added in 
about 0.01 to about 1% of quantity. 

[0039]ln a desirable embodiment, especially a sulfur Cheddar ingredient, A milk concentrate 
(from pH about 6.0 to about 6.7) in the 1st step Lactic acid culture. By stearolytic enzyme and 
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high-protein decomposition activity culture, process and After that, . Added L-methionine and 
L-glutathione, without inactivating. Or it is prepared by having added L-methionine and L- 
cysteine, or processing further by the Brevibacterium linens culture which added L-methionine, 
L-glutathione, and L-cysteine. This 1st step is carried out from about 10 hours for about 24 
hours at the temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 30 **). The 
2nd step will be preferably carried out for [ from about four days ] about eight days for ten days 
from about one day at the temperature of about 70 (about 21 **) to about 86 Fahrenheit (about 
30 **). As for two stages, as shown in drawing 1 , it is preferred to carry out sequentially, but it 
can also collect into a single fermentation stage. Generally the fermentation process of such a 
single stage is carried out by about 86 Fahrenheit (about 30 **) from about 65 Fahrenheit 
(about 18 **) for [ from about three days ] about ten days. 

[0040]The especially desirable presentation for preparing a sulfur Cheddar ingredient is 
indicated to the following table 3. Example 1 illustrates preparation of a sulfur Cheddar 
ingredient using the ingredient and the "amount of types" which were mentioned to Table 3. 
[0041] 
[Table 3] 
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[0042]Generally other sulfur content substrates exist in about 0.01 to about 1% of quantity, 
when using. Fermentation is carried out in the state of aeration, in order to prevent a reaction 
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mixture serving as non-mind preferably and to provide good mixing. Preferably, it aerates by 
introducing air into a reaction mixture using a diffusion plate or an in-series air sparger, if 
suitable, when phase separation happens namely,, a reaction mixture can be uniformed in 
advance of the further processing by option. Culture and an enzyme are inactivated for about 
16 seconds to about 30 minutes after fermentation by heating by about 185 Fahrenheit (about 
85 **) from about 150 Fahrenheit (about 66 **). Preferably, aeration stops between heating 
inactivation processes. 

[0043]This sulfur content substrate is added in order to help generation of a sulfur compound 
important for the manifestation of the Cheddar flavor, especially the sharp Cheddar flavor. L- 
methionine, L-glutathione, L-cysteine, and those mixtures are contained in a desirable sulfur 
content substrate. Since a sulfur compound is produced by operation of Brevibacterium linens 
culture or yeast (preferably Brevibacterium linens), L-methionine is used. This tripeptide L- 
glutathione (namely, glutamine cystein glycine) and amino acid L-cysteine, In addition to 
working as a substrate, it acts also as a processing auxiliary agent which makes the oxidation 
reduction equilibrium situation which promotes flavor generation by producing a desired sulfur 
flavor compound (namely, methanethiol, dimethyl disulfide, and dimethyl trisulfide). The 
hydrolysis to the free amino acid of L-glutathione by microbial enzymes is expected during a 
fermentation period. The further hydrolysis may take place during the next heat-treatment 
(namely, under inactivation and/or the mixture to a cheese-head base). Generally, the quantity 
of L-glutathione expected from the last cheese product (namely, flavoring cheese product 
manufactured using the cheese-head flavor system of this invention) is less than about 10 
ppm. 

[0044]The generated sulfur Cheddar ingredient which is produced as a result is the fluid or 
paste which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this sulfur Cheddar 
ingredient can be carried out, and it can provide powder. Generally this sulfur Cheddar 
ingredient has the flavor characteristic / profile of the following shown in Table 4. They are not 
detected although it seems that this sulfur Cheddar ingredient contains other effective aroma 
or flavor compounds containing a sulfur content compound. 
[0045] 
[Table 4] 
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[0046]* A sulfur compound is reported by the peak value area determined using the gas 
chromatography. M= million. The initial peak value area of these sulfur compounds was 0 
intrinsically. 

[0047]Preparation of a cream butter ingredient cream butter ingredient is preferably carried out 
at two steps of processes shown in drawing 1 . Preparation of a cream butter ingredient adds 
lactic acid culture to a milk concentrate, and then carries out the mixture from about 10 hours 
by fermenting in about 86 Fahrenheit (about 30 **) from about 70 Fahrenheit (about 21 **) for 
about 24 hours. Preferably, stearolytic enzyme is further added to a milk concentrate with lactic 
acid culture. Next, diacetyl generation flavor culture and sodium acid citrate are added, and 
about 90 Fahrenheit (about 32 **) continues fermentation by about 82 Fahrenheit (about 28 **) 
preferably from about 70 Fahrenheit (about 21 **) for [ from about five days ] about eight days 
for [ from about one day ] about ten days. An enzyme can be generated from various 
microorganisms or can be extracted from vegetation or an animal tissue. Various enzymes of 
this enzyme system are marketed in the shape of the end of dried powder, or a fluid. 
Preferably, a reaction mixture is aerated during fermentation, in order to prevent non-gaseous 
state voice and to provide good mixing. Phase separation is not a remarkable problem under 
fermentation. After a fermentation step is completed, culture and an enzyme are inactivated for 
about 16 seconds to about 30 minutes by heating from about 145 Fahrenheit (about 63 **) for 
about 10 minutes preferably to about 190 Fahrenheit (about 88 **) at about 155 Fahrenheit 
(about 68 **). 

[0048]ln a desirable embodiment, especially a cream butter ingredient, A milk concentrate 
(from pH about 6.0 to about 6.7) in the 1st step Lactic acid culture. And without processing by 
rumina esterase, next inactivating, sodium acid citrate is added (from about 0.05% to about 5% 
[ Generally ]), and it is prepared by processing by one sort or two or more culture which can 
generate diacetyl from citrate further. Leuconostoc and the Lactococcus lactis subspecies 
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lactis biovar diacetylactis are contained in desirable diacetyl generation culture. This 1st-step 
fermentation is carried out from about 10 hours for about 24 hours at the temperature of about 
70 (about 21 **) to about 86 Fahrenheit (about 30 **). The 2nd step will be carried out for about 
ten days from about one day at the temperature of about 70 (about 21 **) to 90 Fahrenheit 
(about 32 **). As for two stages, as shown in drawing 1 , it is preferred to carry out sequentially, 
but it can also collect into a single fermentation stage. Generally the fermentation process of 
such a single stage will be carried out for about ten days from about one day at the 
temperature of about 70 (about 21 **) to 90 Fahrenheit (about 32 **). 
[0049]Leuconostoc and Lactococcus lactis subspecies lactis biovar diacetylactis culture are 
desirable diacetyl generation flavor culture as above-mentioned. If it is a request, the 
microorganism which denaturalized genetically so that similar activity might be provided can be 
used instead of Leuconostoc and/or Lactococcus lactis subspecies lactis biovar diacetylactis 
culture. The purpose of this invention is considered that such a microorganism that 
denaturalized genetically is included by the term of "diacetyl generation flavor culture." 
[0050]The especially desirable presentation for preparing a cream butter ingredient is indicated 
to the following table 5. Example 2 illustrates preparation of a cream butter ingredient using the 
ingredient and the "amount of types" which were mentioned to Table 5. 
[0051] 
[Table 5] 
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[0052]After fermentation, culture and enzymes are about 190 Fahrenheit (about 88 **) from 
about 145 Fahrenheit (about 63 **) for about 16 seconds to about 30 minutes, and are 
preferably inactivated by heating by about 155 Fahrenheit (about 68 **) for about 10 minutes. 
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Preferably, aeration is not used after heating inactivation in process or a process. 
[0053]The generated cream butter ingredient which is produced as a result is the fluid or paste 
which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this cream butter 
ingredient can be carried out, and it can provide powder. Generally this cream butter ingredient 
has the flavor characteristic / profile shown in Table 6. It seems that it is not detected and that 
this cream butter ingredient contains other aroma or flavor compounds which have effect. 
[0054] 
[Table 6] 
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[0055]A cheese-head ingredient cheese-head ingredient can be prepared using the starting 
material and procedure which were generally indicated to simultaneous pendency U.S. patent 
application 09th of the August 27, 1998 application made into the part of this specification by 
reference / No. 141082. Lipase, protease, and peptidase are contained in the enzyme system 
used in order to prepare this cheese-head ingredient. A substrate will be preferably processed 
by this enzyme system for about three days from about one day at the temperature of about 60 
(about 16 **) to about 140 Fahrenheit (about 60 **), and a desired cheese-head flavor level will 
be made to reach for [ from about 0.5 day ] about ten days. An enzyme can be generated from 
various microorganisms or can be extracted from vegetation or an animal tissue. Various 
enzymes of this enzyme system are marketed in the shape of the end of dried powder, or a 
fluid. 

[0056]Lipase (called esterase) is an enzyme known well for the time being in the fields. Lipase 
is typically obtained from the throat tissue of a young animal (the calf, a kid goat, or a lamb), 
the pancreas of a mature animal, or the source of a microorganism. Dispensing of various 
marketing obtained from the throat organization can be obtained from SKW Biolndustries, 
Marschall Laboratory, or such other companies with various trade names. This enzyme is 
generable by grinding an edible throat with a salt and powdered skim milk, drying that mixture 
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and grinding again. The source of a microorganism of lipase, for example Candida 
cylindraceaTypeVIII of mold, They are Aspergilus oryzae, A.niger, Pencillium roqueforti, 
P.glaucum, and Phizopus oryzae. 

[0057]Generally in preparation of a cheese-head ingredient, powder lipase (preferably bacillus 
lipase) is used in about 0.05 to about 0.4% of quantity. Suitable bacillus lipase is a trade name 
of Lipomod 187, and is marketed from Biocatalysts. 

[0058] Protease is an enzyme which can be obtained from a bacillus, vegetation, or the source 
of an animal and which is known well for the time being in the fields. Biocatalyst to available 
Enzeco NeutralBacterialProtease 2X and available Promod 215 are contained in the example 
of the protease for which it was suitable from Enzyme Development Corp. Generally, powder 
protease is about 0.01 to about 1% of quantity, and is preferably used in 0.1 to about 0.4% of 
quantity. 

[0059]Peptidase activity and the enzyme which has aminopeptidase activity preferably are 
used in this enzyme system, and such an enzyme acts on the bitter peptides produced from 
proteolysis. Peptidase enzyme produces the high-concentration free amino acid and small 
peptide which are contributed to cheese-head flavor in collaboration with protease enzyme. 
This peptidase can be refining enzyme material, or Lactobacillus helveticus etc. can be the 
cells of the microorganism which produces peptidase activity. This cultured cell can be spray 
drying, freeze-drying, freezing, or a newly cultured cell, and un-growing up or growth can be 
possible for it in a substrate. A spray drying Lactobacillus helveticus cell is preferably used in 
about 0.05 to about 0.30% of quantity about 3% from about 0.01 %. A desirable enzyme is 
powder. However, probably, the suitable fluid shape of these enzymes is permitted by use by 
this invention. 

[0060]A substrate will be preferably processed by this enzyme system for about three days 
from about one day, and a desired cheese-head flavor level will be made to reach for [ from 
about 0.5 day ] about ten days. This processing is carried out at the temperature of about 60 
(about 16 **) to about 140 Fahrenheit (about 60 **). A desired flavor level can be judged 
sensuously and can presume the concentration of pH, titratable acidity, free fatty acid, and 
amino acid, etc. by analytical measurement. If target flavor is reached, a mixture will be heated 
to the temperature of about 160 (about 71 **) to about 210 Fahrenheit (about 99 **), and an 
enzyme will be inactivated by holding a substrate to the high temperature sufficient time (from 
about 5 minutes to for example, about 60 minutes) to make inactivation of a perfect enzyme 
into a positive thing. 

[0061 ]ln order to provide a desired flavor profile, the enzyme can add all simultaneously 
sequentially. In addition of a successive enzyme, one sort or two or more enzymes are added, 
and the processing term for about five days is carried out from about 4 hours. Then, the 
remaining enzymes are added and the further predetermined period and processing will be 
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continued from about 0.5 day for about five days. An inactivation step does not exist between 
successive additions of an enzyme. 

[0062] In otiier embodiments of tiiis invention, tlie 1st enzyme treatment is performed by the 
relatively high temperature of about 120 (about 49 **) to about 140 Fahrenheit (about 60 **). At 
least one sort of enzymes are added, and it incubates at about 2 to about 6 hours of the 1st 
processing, and this temperature. Next, the remaining enzymes are added at the 2nd 
processing term for about ten days from about 6 hours carried out at the temperature of about 
60 (about 16 **) to about 140 Fahrenheit (about 60 **). 

[0063]This process can be carried out with a single container, without moving to another 
container for a successive stage, and is performed such preferably. The container is 
preferentially provided with the mixed device, in order to secure the good contact between an 
enzyme and substrate material and to maintain the solid content in suspension. A scrape 
DOSA face mixing tank is preferred. In order to prevent separation from the aquosity material 
of a fat phase and to help maintenance of the solid content In suspension, recycle and a 
homogenizer can be used. In order to maintain a desired hygroscopic-surface-moisture 
content, water can be added during fermentation, and in order to adjust pH, acidity or a basic 
material can be added. 

[0064]Especially, in a desirable embodiment, as shown in drawing 1 , a cheese-head 
ingredient, The milk concentrate (from pH about 6.0 to about 6.7) which added phosphoric acid 
1 sodium with the enzyme and bacillus protease which have neutral bacterial protease and 
aminopeptidase activity, and bacillus lipase. It is prepared for about two days by processing at 
the temperature of about 100 (about 38 **) to about 110 Fahrenheit (about 43 **). 
[0065]The especially desirable presentation for preparing a cheese-head ingredient is 
indicated to the following table 7. Example 3 illustrates preparation of a cheese-head 
ingredient using the ingredient and the "amount of types" which were mentioned to Table 7. 
[0066] 
[Table 7] 
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[0067] In order to prevent a reaction mixture serving as non-mind preferably and to provide 
good mixing, fermentation is carried out where a shearing pump is used and recycled. An 
enzyme is inactivated after fermentation by applying heat (generally for [ about 185 Fahrenheit 
(about 85 **) ] about 30 minutes). Preferably, between heating inactivation processes, although 
the recirculation is continued, a shearing pump is not used. The desirable cheese-head 
ingredient prepared using the ingredient of an above-mentioned table has the improved flavor 
characteristic (namely, "sharp taste" of a stronger cheese head) compared with the similar 
ingredient generally prepared using the specific starting material and procedure which were 
indicated to simultaneous pendency U.S. patent application 09th / No. 141082. 
[0068]The generated cheese-head ingredient which is produced as a result is the fluid or paste 
which has a hygroscopic-surface-moisture content of about 53 to about 65% of range 
preferably about 70% from about 50% typically. Without not adding supporting materials, such 
as a whey concentrate or malto dextrin, or adding them, spray drying of this cheese-head 
ingredient can be carried out, and it can provide powder. Generally this cheese-head 
ingredient has the flavor characteristic / profile shown in Table 8. It seems that it is not 
detected and that this cheese-head ingredient contains other aroma or flavor compounds 
which have effect. 
[0069] 
[Table 8] 
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[0070]Although the following examples illustrate the various features of this invention further, 
they do not limit the range of this invention stated to the attached claim in any points. As long 
as there are no special directions, all the percents and ratios are based on weight. Let all the 
references that made reference on these specifications be the parts of this specification by 
reference. 

[0071]Example 1 this example illustrates preparation of a sulfur Cheddar ingredient. It doubled 
with fresh cream in sufficient quantity to obtain the standardization milk which has about 54% 
of fat content for fresh whole milk based on a dry substance. This standardization milk was 
pasteurized at low temperature by 164 Fahrenheit (about 73 **) for 16 seconds by the high- 
temperature-heat exchanger (HTST), and it cooled to 130 Fahrenheit (about 54 **) after that. 
Next, the cooled milk was condensed 5 times by the swirl type ultrafiltration (UF) system 
provided with diafiltration (DF), and the lactose content was reduced to about 1%. The UF/DF 
milk (about 1915 kg (4222 pounds)) which added 2% of salt was heat-treated by 155 
Fahrenheit (about 68 **) for 10 minutes by the stirring jacketed vessel, and it cooled to 78 
Fahrenheit (about 26 **) after that. This milk concentrate contained 41.8% of solid content, 
22.6% of a fat, and 15.4% of protein, and had pH 6.4. 

[0072]Lactic acid starter culture (0.01%) [ Lactococcus lactis and ] And Lactococcus lactis 
subspecies cremoris, R603, Micrococcus (0.001%), and rumina esterase (0.02%) of 
Chr.Hansens Inc. were added to the milk concentrate, it fermented in 75 Fahrenheit (about 24 
**) in the 1st stopfer 17 hours, and pH amounted to 5.16. L-methionine (0.1%), L-glutathione 
(0.1%), and the activation culture (1%) of Brevibacterium linens were added to the Ist-step 
fermentation output, and the 2nd step of the fermentation process was started. Before use, 
under the aerobic condition, Brevibacterium linens culture is 75 Fahrenheit (about 24 **), and 
was activated in trypsin soybean culture medium (TSB) for 48 hours. The 2nd-step 
fermentation was continued in the state of aeration for seven more days at the temperature of 
72 Fahrenheit (about 22 **). pH at the time of the 2nd-step end was 6.75. The quantity of the 
sulfur compound (namely, methanethiol, dimethyl disulfide, and dimethyl trisulfide) increased 
dramatically among the fermentation process (see the result of Table 4). In order to inactivate 
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culture and an enzyme for the sulfur Cheddar ingredient produced as a result and to prolong 
the storage life of a product, it heated to 155 Fahrenheit (about 68 **) for 10 minutes. The loss 
of the comparatively small sulfur compound was accepted in this inactivation step. The flavor 
profile of the sulfur Cheddar ingredient produced as a result is indicated in the paragraph of 
"the amount of types" in the above-mentioned table 4. This sulfur Cheddar ingredient had 
about 41 % of the total solid content, and when it was a request, spray drying of it was able to 
be carried out and it was able to form sulfur Cheddar flavor powder. 
[0073]Example 2 this example illustrates preparation of a cream butter ingredient. The milk 
concentrate similar to what was prepared in Example 1 was used as a start substrate. 
[0074]Lactic acid starter culture (0.01 %) [ Lactococcus lactis and ] And R603 of Lactococcus 
lactis subspecies cremoris and Chr.Hansens Inc. and rumina esterase (0.02%) were added to 
the milk concentrate, it fermented in 75 Fahrenheit (about 24 **) in the 1st step for 17 hours, 
and pH amounted to 5.16. Sodium acid citrate after heating to 82 Fahrenheit (about 28 **) 
(0.2%), And Leuconostoc (0.1%) and the activation culture of the Lactococcus lactis 
subspecies lactis biovar diacetylactic (0.1%) were added to the Ist-step fermentation output, 
and the 2nd step of the fermentation process was started. Before use, Leuconostoc and 
Lactococcus lactis subspecies lactis biovar diacetylactic culture are 75 Fahrenheit (about 24 
**), and were activated in MRS culture medium overnight. The 2nd-step fermentation was 
continued in the state of aeration for six more days at the temperature of 82 Fahrenheit (about 
28 **). pH at the time of the 2nd-step end was 5.26. The quantity of diacetyl rose to about 176 
ppm from about 1 ppm of an initial value to the time of the 2nd-step end. In order to inactivate 
culture and an enzyme for the cream butter ingredient produced as a result and to prolong the 
storage life of a product, it heated to 155 Fahrenheit (about 68 **) for 10 minutes. The loss of 
comparatively small diacetyl was accepted in this inactivation step. The flavor profile of the 
cream butter ingredient produced as a result is indicated in the paragraph of "the amount of 
types" in the above-mentioned table 6. This cream butter ingredient had about 42% of the total 
solid content, and when it was a request, spray drying of it was able to be carried out and it 
was able to form cream butter flavor powder. 

[0075]Example 3 this example illustrates preparation of a cheese-head ingredient. The milk 
concentrate was prepared using milk protein concentration (MPC) powder, water, anhydrous 
milk fat, and a salt. 

[0076]MPC powder and a salt were hydrated using warm water by the VacuumCam Injection 
mixer, and the protein slurry was formed. The protein slurry was moved to the stirring jacketed 
vessel which carried out continuation recycle using the shearing pump. Next, the fused 
anhydrous milk fat was added and the milk concentrate was formed. The milk concentrate 
produced as a result contained 43.5% of solid content, 18.6% of fat, 13.7% of protein, and 
lactose 2.8%, and 1.85% of a salt 
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[0077]Among the fermentation process, the milk concentrate was maintained to the same 
stirring jacketed vessel, where continuation recycle is carried out using a shearing pump. 
Phosphoric acid 1 sodium (0.5%) was added, and the slurry was heated by 162 Fahrenheit 
(about 72 **) for 15 minutes. Neutral bacterial protease after cooling to 104 Fahrenheit (about 
40 **) (about 0.18%) Enzeco Neutral Bacterial Protease 2X, Enzyme Development Corp., 
Lactobacillus helveticus (about 0.14%) EnzoBact, Medipharm, bacillus protease (about 0.28% 
and Promod 215, Biocatalysts), and the enzyme slurry containing bacillus lipase (about 0.28% 
and Lipomod 187, Biocatalysts) were added. Percent is based on the gross weight of a 
fermentative mixture. Where it used the shearing pump and continuation stirring and the 
recirculation are carried out, it continued, in order to maintain an emulsion, and fermentation 
was continued by 104 Fahrenheit (about 40 **) for 48 hours. After completing fermentation, the 
enzyme was inactivated by heating to about 185 Fahrenheit (about 85 **) for 30 minutes. 
During inactivation, although aeration was continued, the shearing pump was not used. The 
flavor profile of the cheese-head ingredient produced as a result is indicated in the paragraph 
of "the amount of types" in the above-mentioned table 8. Next, sorbic acid (about 0.1%) was 
added. This cheese-head ingredient had about 43% of the total solid content, and when it was 
a request, spray drying of it was able to be carried out and it was able to form cheese-head 
flavor powder. 

[0078]About 15.4 kg (34 pounds) (3.5% of butterfat) of example 4 milk and 0.75 ml of ANATO 
colorant of double intensity were added to the small cheese vat at the temperature of 88 
Fahrenheit (about 31 **). The freezing pellet type starter culture (2.45 g, Chr.Hansens Inc.) 
was added, and this mixture was ripened for 30 minutes. Flavor constitutional unit material 
(namely, sulfur Cheddar, the cream butter, the cheese-head ingredient which were generated 
in Examples 1, 2, and 3, respectively the ratio of 1:1:1, the total amount of 30g) was mixed for 
aging milk. Next, it was made to solidify for 30 minutes, without adding rennet (1.7 ml, Chymax 
Extra, Chr.Hansens Inc.), and stirring the produced mixture. Next, the coagulation card was cut 
on about 0.95 cm (3/8 inch) cube, and was settled for 15 minutes. The card was stirred calmly 
by hand, applying for 30 minutes and raising temperature to 102 Fahrenheit (about 39 **) after 
a quiescent period. The card was cooked by 102 Fahrenheit (about 39 **) for 1 hour, and the 
effluent of the whey was carried out from the card in this time. The solid lump was made to 
unite a card and it was reversed every 15 minutes for 90 minutes. The small slab produced as 
a result was milled to an about 1.27x1.27x5.08 cm (1/2x1 / 2x2 inches) wafer. The interval of 5 
minutes was kept between each addition, and the salt was added 3 times (12.9g / addition). 
The produced salting card was put into the small cheese hoop, and was pressurized overnight. 
After application of pressure, the cheese head was put into the vacuum chamber and 
pressurized for further 1 hour. The cheese head pressurized thoroughly carried out vacuum 
enclosure to evaluation at the plastic. It is the same method about a contrast cheese head, 
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however prepared, without including flavor constitutional unit material. The cheese head 
prepared using flavor constitutional unit material provided good flavor and sensuous 
characteristic. 

[0079]About 15.4 kg (34 pounds) (3.5% of butterfat) of example 5 milk and 0.75 ml of ANATO 
colorant of double intensity were added to the small cheese vat at the temperature of 88 
Fahrenheit (about 31 **). The freezing pellet type starter culture (2.45 g, Chr.Hansens Inc.) 
was added, and this mixture was ripened for 30 minutes. Next, it was made to solidify for 30 
minutes, without adding rennet (1.7 ml, Chymax Extra, Chr.HansensInc), and stirring the 
produced mixture. Next, the coagulation card was cut on about 0.95 cm (3/8 inch) cube, and 
was settled for 15 minutes. The card was stirred calmly by hand, applying for 30 minutes and 
raising temperature to 102 Fahrenheit (about 39 **) after a quiescent period. The card was 
cooked by 102 Fahrenheit (about 39 **) for 1 hour, and the effluent of the whey was carried out 
from the card in this time. The solid lump was made to unite a card and it was reversed every 
15 minutes for 90 minutes. The small slab produced as a result was milled to an about 
1.27x1.27x5.08 cm (1/2x1 / 2x2 inches) wafer. Afreeze-dried flavor constitutional unit material 
(namely, sulfur Cheddar, the cream butter, the cheese-head ingredient which were generated 
in Examples 1, 2, and 3, respectively the ratio of 1:1:1, the total amount of 30g) was mixed with 
38.9 g of salts, and it divided into three portions after that. The interval of 5 minutes was kept 
between each addition, and the mixture of constitutional unit material and a salt was added 3 
times (22. 9g / addition). The produced salting card was put into the small cheese hoop, and 
was pressurized overnight. After application of pressure, the cheese head was put into the 
vacuum chamber and pressurized for further 1 hour. The cheese head pressurized thoroughly 
carried out vacuum enclosure to evaluation at the plastic. It is the same method about a 
contrast cheese head, however prepared, without including flavor constitutional unit material. 
The cheese head prepared using flavor constitutional unit material provided good flavor and 
sensuous characteristic. 

[0080]The lump of the pasteurization process cheese spread which has the sharp Ajika tone of 
the Cheddar style was prepared using the sulfur Cheddar taste component prepared in 
example 6 Example 1, the cream butter flavor ingredient prepared in Example 2, and the 
cheese-head taste component prepared In Example 3. About 1% of the sulfur Cheddar taste 
component, about 4% of the cream butter flavor Ingredient, and about 1% of the cheese-head 
ingredient were added into the mixture of the young cheese head and the mild cheese head. 
Next, other ingredients were added in the following quantity. 

[0081]whey powder <1% milk protein concentrate []--<- 1% sorbic acid <0.5% cheese-head 
colorant <0.5% phosphoric acid 1 sodium and phosphoric acid disodium [ ] -3% [0082]The 
cheese-head mixture produced as a result was processed by 175 Fahrenheit (about 79 **) by 
the Damrow lei down open steam introduction cooker (Damrow Co.lnc, the Wisconsin fondu 
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rack). The cheese head which carried out heat melting was fabricated in about 0.9 kg (2 
pounds) lump, and it cooled to 40 Fahrenheit (about 4 **) with the air-cooling-with-blower 
machine. The lump of the obtained pasteurization process cheese spread had flavor similar to 
the preparation cheese products made using the aging cheddar cheese, textures, and melting 
nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]lt is a figure which illustrates preparation of the culture cheese-head concentrate 
containing the sulfur Cheddar taste component, cream butter flavor ingredient, and cheese- 
head taste component of this invention. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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■5 A-C, 1 05..j5>Jj ! 0 Bff, »&S^)7 OJS <*^)2 1 

( 5^] 6 0 'C > ©S^f'Wi U 3 ®L^^1*)*;f5sE(., , 
m 3 t ^ai O -C ? - Amii^BSJJ-^rB.ijST •£ C i 



(5) 't4^32 0 0 £- 1 6&556 

10 

4^j;£>'*-xi!,!iiS.i?j5?3'^, li'j.-as-c^ 
■aic m^m i^x^tm^^ ^!axtii>ctmwit'irt 

^. i'ij^a^iiy.'^^m^mimmmmximsu. m 

*s 5r'-i!,'fes£#J'£:ffli^'r&fi:i&tcB r e v . b a c t 
e r i urn ! i in e n stS^M*^)^<.>6JT.^C:i4i|$gi 

[|g*3l4i: KS^WggAi, L-Ji^:+^>, L 

tJ-cA^C i£1^gii'?.SIg3^3i4 i:)ii:iaii«i©^i!*.=£o 
ti:ffl<,sfsn&aig«iRM;iv Lactococcus 

!act !S. 4iiJ;E>'Lactococcus lac 
t i same r emo r i %X-h'>:. ^'>-'~>^'<^-m, 

^^^mmthtcmvim*.^^in.i>%w^mm''. l a 

ctococcus !act is. Lactococ 
c u s ! a c t ! s ffiS c r e in 0 r > s , S Jiit 

uconostoc, Lactococcus lac 
30 t i sffili ! a c t ! sS#lid ■ a c e t y 1 a c t 

i s. ^tcxt^n^om.^^x-h'': . ^-xm^^^^^: 
mmsi>fcmm^' sn^ 'j * — fe-a^ . m 'J * — fe'r-S) 

y . f ''Xmi!*!i£<J*g«l!|T^>/!iit»{i:fflt,^!E>n^':^Cr 

tcit^l^m^'^tih^-y'^y-'difi. La c t 0 b a c ! 
! 1 usb e 1 ve t i c u s S^fe'C^^C 

40 tCfl3<,i!3n^aigSiKM;5v Lactococcus 
!act !S. 4iSJ;il>'Lactococci.!5 lac 
t i sffi^ic r eino r i sfS>*i. ^ftf^^f-mtS 

jr. ;^ 5^ - Hz'-c* » .mn^--^ '^-mm^^^mt^ i> 

c r oc 0 ccusf'^bD. i"J -A^'^^^-^H^sS^J^ 

mmr^tcmcm<^'iin6^m^m^ii\ l a c t o c 

occus lact !S. Lactococcus! 
a c t . effiSc r eino r ! s, tfcit^nh<DW.^ 
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-ti?^l^.iS5Ei5*tg^M*V Leuco'iostoc, L 
actococcus lact'S s^i ! a c t i s 
^XsScS - acetylact is. itcit^nf,o>m. 

LacloDacsMus helvet 

KS<,^^>JT.^^LK^iSM^v Lactococcus 
!act >s. fcJ;e>'Lactococci!S lac 
t i sffi^ic r emo r i sf'^O. SS^ ^ ^f-Efli^ 

c r oc 0 ccus-CS)i). f >)-A'<^S!-m^&i^>t 

mmsi>fcmcmt>'knMm^m:V; La c t o c 

occiss lact >s. Lactococcus! 
act! sffiSc !■ emo r > s, ^tdt^n^CDW-'a 

^■c& *i , * ij - i f - m^m^^^ i>i-c^^icm 

'J - A.> <. ^ -^^^^^m ^ feiiiKJ^ i, ^ fE>n ^ i>r 
"ufA^^jmW^Wfi. Leiscosiostoc, L 
actococcus lactis W§. ! a c t ■ s 
Jrmn^ lacetylact is. %tK.\t^f%h<m. 

y— Lactobacillus Iselvet 
> Cus^3^-C&SC<!:^m<!:-3-'Sii*3f4 HCfiBliS 

[ 0 i) 0 ! ] 

f&tC Si- ^ C i © f * 4>^a?^^iSE? - XJi,i5t^tCRa 
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[0 00 2] 

-x?'D ^tsiiSi'^^ciAifS^. (ifLiiSSSffil 
^. B^J^al^fl^T'C'^NS^^:g<,ia#fe^&^■■.^^1:^^^^n■s„ ?i 

i ^ iS:, * ^ * - XiS::J;is < i 4 ^ lai^i t , 
[ 0 0 0 3]+^::.^ JL.? -X«:t3«$ U, affctSi^tt^ 

0 ic £S s ntdmmm^ rfts 3 n^, ^ ;i 
resiga:^pH2x?-xj ti.-^^nm\t. aft 

JSJ^L'fi: (4*3Ea^.^Ufc) ^-*^.7JL.?-X4m^ 

f ? J. ? .'1' * - X©iKaiS:J:ttSa^jJIS < . -flSoca^S] 4 
5- 36 ke- c 1 00*> a/iD. "f-^xm^- 5 
4-5- 44kg {J^l 0-! 2*> F-) A^MaS^ 
40 ^. cnfc^s h^rjg7:5if^o 

[0 00 4] rf6^ajgM^n4jA*-Xt:B°Bj 

W^^^^^mSi ^iax^^'h, ■y'^^7.f- x-»,^^(rM% 
50 m'i>. 
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13 

[ 0 0 5 ] r im^m^^ H2 X * - XX -7- K J i 
fo I, i * " X* ^ft5© ^ i IT . ah. -y: ^ 5 -7' 
fe =t; fj' 2 0 %(o^mni}S. t WT & i*i-c * 4 . 

[OOOe] :/P-bx*-X, yp-fex^-X^S, a 

j:i[j'7'Q-h;x?-xx7b rii, *n6©ssa:^F^fe 

j::im!i%*^F ederal Stasidards of 
I d e n t i t y tc J: o-Cfti&6ti-Ci,^'l>©'C. rn 

[ 0 0 0 7 ] ^mwmvi^. r ^p-fe x *-x3f ^ ym 

&] tl'^immclt, r gSISM^o is; X * - Xj , 
rf6SlgM:?"P>-bX*-X*«°pj , rfg,tlgM:?*PtX 
^-xx^u.;- Kj , fect;EJ' rj^itlga^p-bx^-x 

r:7-p-tx?-X*^:?m,S=j rJ-p-bX 
*-X, ^PtzX^-X^S,, VpT2X*-X'xyu-;i 
K, ^iSJ:E>'^"P-feX*-X§!|H°BK®fe!L-T:i,^S^-i. 
jB^S^di1i13?af>->f>M'^Ei', *liF ed e r a 1 S 
tasidards of I d e n t i t y (Cj^iESn 
Xi,^fj:t,'mi^^ a-Wf ^ . &S 1, ^ it* C J; ^ tamiMm 

h 6 sHifp^^t*, P -b X ? - X * ^ :ms^it$ 6 tc , 
?i^t: b -Cl, ^ ^ A^tCl^b , :?*p t X * - Xi? ^ 

[OOOS] :?'P42X*-X(CJ^l,^4CiO-C'St*, S 

*S«glFM47 52 483W, 5a<^ttW?nfe* 

^ rjr'ij-^j ^^y^if^^^-X^J-r^r^fl^L,, 

[ ■:> i) 0 9 ] ^wmmA 1 7 2 9 0 OJtii:, :/p-bx 
? - X*r>EBiaK flgi, ^ S fcSlJKm $ €^C* < ig^ fc 

r I' ^ > *- XEfts^-w-rs t * J. ^ Ji- *-xiiJfp* 

IfSsS U . C W^H u r * " X* - K ^Iti^t $> 

m<oi}^x-f - x^ - F 4:^.^^ ^ . ^ - r ^ 
mm. . ii^wr > L» > * - XK ht-^ r 



(S) 't4^32 0 0 £- 1 6&556 

[ i) 0 1 0 ] *|1#!^^4 119 7 3 2^\t. ffiiitc* 

-x«:m3i'?«.:^^^:M^if..t:t^-S.. cc^^sicfet^ 

■Ci* . Iv > ^. ■? h , ^-S' ^" iJ iiX U-'^'/ ^ 

*-Xil,!l^*rilf*^5>o 
10 [ !) Oil] ^M^WrmZ 97 5 54 4^i*, ^^-XV 

& f i ^- 'J > 5b - K tcssTB'? 4 , s^mm^' ^ ^ ^ 
i^-^-x^il^^s*ji^saiiiS(./c*,i.6o cc^-x 
■T-p iJ it , 1 0 *CAi !E> £ 5 *cr' 1 * Biatiffcf ^, 

[ 0 0 12] ^WmV^mA £ 4 4 9 7 1 ^it, ^-X'lS 
fe<.>-Ci±, ii^f-'X.iSJJtS:, a^-^-'^^g^^f^-'i* 

20 ^^Pl3!&?-XX^"-^?-:^7JL.*+-i^*3i*. SB 
Si*'CSiR*-X'j?!5<J^igft-?'^, SKSgg*-X'jj5fJ 

^. c <^>if.^ ^ isg . a;t©?^ - X ? t > 
Sic cf; ^ r VP -fe! X * - X a? ^ vmii, ^iif ^ c ©i? * 

[00 13] 1 99 9^5)^1 9 aiCBSgSn. *fij|g 

^0 9/3 14 7 1 zmt. '^-.^.'^i^m^mmm^m^^ 

30 'm^ihi, cTw^^fe. ii0«sJ3i . 
Stt ? - xmi!*i4*i^3i-r h-t^^m'^.Ltc. c <d13^ 

■ii'^^^^-hr^mm. < ■ ■ ■ > m^e^i^m^s 
iSMmmm-^ * , 'j <- ■fe'fe j; - xigRis 

[0014] 1 99 8^8)^2 7 SKdillS^^. 

BO 9/ 1 4 1 0 8 2^i*. *J--t^f;gmf^«:ffli,^^>C 
ia<, SfeiS:?-X:^7- &Ci^i<. SSffl 

50 f^ti^iif ^.^rjs«:^i«^L-?c mMtdmm^~-^-'^i? 
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it3;>->f*S. fcJ;£>'m5M) A^^sJ^^tife, ittcc 
Mtic* o < * - xjuffife^riifst- 4<7>K 

ft: ? - X.ijS^^ iHii-f . -flStCfi-W^i^OC'^ft 

? - xftisaf ^ wcii L fenfli^^o -7 f 6 

[ 0 0 ! 6 ] 

[ ^m'mi L ^; ^ i ^ lils ] (..^-c*! ^ TT, S^wjt 

it'en*#a.^^< mniSiit^ ^J^.ft:?-Xl!4^^^:^i^ftT 
^. 

[ 0 i) ! 7 ] 

©^i!*? D 7 T ^ Jl- * WT ^ * - liili^t- hfcibvin 

<j^a-£f*-x!ait,^(c;i3g-rSo cnfj<^>sii!,i5*sE5j 

*-x. Sfci*ffe©*~x^iiMir4^ci&ccj?t^*ci 
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15 

L/C. fi)TS©?-x^r^af^fei?>ic. c©m*:a» 

'3:. ^-X*^ct*a^B°c--:-X C^^ctife, fi)T^©E!t^ 
-7"rr :? T .'b ^ JX t ^ ^ - X:^ - K J; y-'/S 

[ 0 0 18] ^mit. S^?^ - i-^-^,^^. 'J - 
.i.''-;i?'-m'trSS.5J, feJ:J^?-Xi),*s£<J*St?!aili5j£ 

( 3 0 *C ) ® SrtfSAtP bxmZ- 4 WT© P H w 

i^!w bxm2<Dm'^^^m&i'. m2<Dm'^^^ b r e 

vibacteriumlinens i§mm, ^U^it 
D e b a r o m y c e s S fdtK ! u y e r o m y c e 
sW^^o^B^^mi'X. ^ntcJi-^XB r e V i b a 

c t e !- ! u ill 1 ! n e in immntfdtmmy^^^ 

■mQs^mzo'C) o>s0x^mbxm3<D^^i^^ 

f?><otc-i-^fi^s^x-mz<Dm^^^imuxunf-^ 
'/-m/^m^^^m-^ ^ c i j; ^ -c iinis s n. 

i6i:iffi^,miX'mt^^m^.m*.^x. oeia*^ 
4 asia. msimo0. im I'C) ^^ms^^fS 
6 !* < 3 0 ) o>m^x-im uxmi ©is^ * sj.iss 

rc) AiSS&S!*]9 OS <S!*]3 2*C) -csAaL/ci^e© 

II - i . < - fj.ijSS'? S C i tc i: 'C SUm $ 

n. f-XH,l!*fi£5Jlt, ^3<^>ajSiSt33*, 'J'^-Hr, 

m^'h'^} 1 0 a pa, •5,Si*]6 o« mi^'C) ^.^wf. 

f^r^CtVii-.'yXmUStl. C©^-Xi!,t^^C*ft 

xiSp'&^mjgt' ^fciDtc . f - X * ^ci*a^B°p-: - X 
[ 0 0 19] mn^ * ^--m^fiS^, 

t? IP - ,4 . V - 4^ J; ii>- * - XEftS.isSJ} 4^£f 

50 *-Xi!,<liS.^tiS<ft(.,, M! 
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S. fcJ; £>'B r e V . b a c t e r i u m ! i ■! e n 
stg^M, Jb^if^iiD e to a r 0 my c e s S^cdSK ! 
u y e r omy c e iBii*©gStSt^t:. ^tiiCJ: 
t'C B !■ e V i b a c t e r ! I! m linens, 

(ji*) 1 8 -O *.6*F,£!38 8* (^^53 O'C) WSSfgr-i^t 
fectJEJig^^t^itfiffc-f^C'CC-S-^.tcSift-C^ 1 

'^>\'^^M^'tmm. fe ct; ? J- A ?:J^ 1, ^ 

■c. m\ Bipci^m 0 Bw. wm-r. oik (^rjs 1 -o 

0. & Biyi^m 1 0 BUT *ft5J56 0!* (Sj ! 6-C) 

-<-;^(c?ft*iijL. pw^mi^Mt^f'-xm^'^h 30 

[ ■:> 0 2 0 ] ^"■yt^^ i ^--mi^sE^jS 
its tc. ■yo^?.'f''X<D^i!i^^*,^xm.Ufdm^ 
i-)^-x^{mt^tcm:m^x-m*<^^ct fc-cs^s, 

^^c*!>€>, i-- - V w * i y^^^^^ M^m^^ 

bX-^}5. 4 WT© r> H ^ Wif 4 ^ 1 <7>W-^%^W. 

m^. s 1 f>L^ ^^ccss^awsM* !fi*n \.,x%2 

^*^^^!&U. m2<^m^^B r e V ! b a c t e .' 



't4^32 0 0 £ - 1 6&556 

IS 

yc e sSfei^K ! u y e r o in y c e s 
«:S<,^r, ■t-r[ieJ;-^t:Br e v . b a c t e r i ism 
1 i e sigRM*^^i*»SAia^SWS^^Wt 

am. m^^rn'^^ mi s'o *6S^.^jS6fg m 
3 OX) <Dm0:z-imi,xm3<^m^mf^f&b. ms 

(D^^^&mSbxm^'?' * y-m^sS^^rfiJsST* c 

tici-.'.xmm.^ni,, 

[0 0 2 1] CC'T^^tifc*,^!:, a^Mf4i*, *1±^^> 

S^^^SSSJJ 3<b%iJ>iz>m'7%, ^" > ■ * g^S^ii] ! 2 
%i>:'6-¥-) 17%. mi^^^ ! S%;5-'6^52 5%. 

^7:?-f.'H-U--i^3> <UF/DF) tCJ; ^-ClilSS 

ntc-m^i^m, 5 /ti* u f / d f *safe j; t^asiis 

ft: ct; ^1 0.: , c (oMi^^^^^'^^ii^ 3 -:5©gEeic W , 

i>c ticj: -7-c . r«s^ i. J s£?j, r ? ii -i.>K 

inSL., -!-fjai*ia't©sgiSr-Jif#f So -flSic. 
i/cifs±, *^^©?-xEitS.=K<sp. sH't-n^n© 
mi!*s£fJ^iil!|-r ^ ftiis&i;: |5!-s ft:i*Sifti©a!asiai?!5 

[ 0 0 2 2] %m<'S&{mn(rf<k. ^m.<m.< m^\t 
V! $ titcm^s^^^m^ifcmic . 3 mo>mf^^ 

S 3 H© J^^l— Vt;: ^ ti-ii ^ CtPX S ^, ffi^f 

x. zm^'^x(om<ii^!i^9imi.'i>. cwmit^sf^j*^ 
tki-^. mm^m) ux^<mMm^nt<L*-x/m. 
1 0 i) 2 3 ] c ©mfliSjiisisitaj; ftii*^ -x^^i*. 
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19 

\t. 'miphm 8 0 %<mn'}-^ '/-m/^;^^. m i o 

%t^6m 0 i? 'J - -ii,i5*6E^, fe J;ti'^^ 1 

^^Hf', SUi i:)B*inA^^,ii^]2 4B#ra. 
{ Si*) £ rc) *.6«s.]rj8 6g {^53 i:)°c) ossfgr-^A 

fiSsEU, M2CS^'&1S?*B r e V . b a c t e r i u in 
! i SI e n stg^M, "b^Stf^tiD ebaromyces 
S^ci^K ! I! y e !■ 0 my c e sgii*a>gStS!<^ 
■C. imcJ: ^'CB r e V i Ij a c t e r ■ u m 1 in 

F.ji*)6 5* m 1 6 *C> *.6*F.£!j8 8* Vm OV) 

7 OSg {m2 1 °C) *^jb*e=?58 6 eg (rC> 

J- > ^ 'J A^:t3^jb[! L -CM 5 ©Sg ^i*)«:«JsE L , B 
5 ® i^'^^^ 7 -b * Jl'isEH'fe^imiSf-, mnis^h 

g[ < S*) 3 2 °C > -C5?La L/C |^ 6 (^M^^^'Bm b . 

tf^^X-m 6 ©SB#l3?^^fi -c ? L' - A < * - 

it. mSi^^^m^^. ■zfurr-'M. fej: 

»&^^]6 OS 1 6 °C> ^-.fiSF.^^ 1 4 Oig[ <S*)6 0 40 

[':)()2 4] ^s^it^fjK. ^9-x^m^*<Lm^^ 
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20 

S^KjStU-? S C i , { 3 > aSSfc cb; E>'5SS^ - X'M 

* :t ~lil,itps£5> , 1 0 %^y'''i>¥}9 0%<Tj'f - i < 
* -laitS.^^. 4^ J; l>-^} 1 0%:!:»5S?5 9 0 %<j>f-xm 

2 mm, mSimi o* <iiii]2 i 'o n^'hmsmB&tii 
mzci'C) ® sec r-sAE u r s?; 5 . 4 y,T© i? h ^ w 

ta^iW t -CM 2 ffiSi'&tl&ffJ fi£L , m 2 (om.^^^^ b r e 
vibacter! urn linens ISrM, ^■Sl^ii 
D e b a r o m y c e s S tcXtVi ! u y e r o m y c e 
s!iii3K©8§^)^i,^r. *ntcJ;^'CB r e V i b a 
c t e r . u m 1 men s igRMi fcitBSa^SiS^ 
WS]g*«*SSEit^fL^t33ti;ft!^-C'3?^J; ^iC. 253 
as-. 615 1 0 ar^, •F,^i]6 5g (^i] 1 S 'O 

s ssr-s 3 r * ^ 

6 i* < 3 0 *c ) ©ss'c^a uxmA: <}>w-^i:^m 
I- . ^ 4 ? X > m-r v >) as:!3ssd bxma 

rc> iy^^msms 0* <ii>*]3 2*0 'Ciitffli/c^e© 
a;i-.6s?; 1 0 ar^, •s.^^ s os m 1 e °c) 

SJjl 40* («!5]60*C) ©SdCT'5A(ibT^7C'SS##! 

^assr-^? c#_^^* ^a^r -xi!,t^5£#5-^® 
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[ 0 2 5 ] ^ 
MSSSj ! 0 %A-^$!5 ! 9 mt^^^} 1 5 %*.!E>S5 



LS:ais^iiH«r^<-^^c iAi'cs^o ajass«?a 
[ 0 0 2 6] >.>^^^Pi!Sii, ffl*,^^>Ji^ici*, * 

r. mw.^mp<ri>, smx-^mt. Mmm^mMi' 
X. ttcitm^mm^nmi'X. mwo>pE^m 

X. Bi«5?SjS5iis*^i-. mwo>im-^^mm-r?>fc^ 

[ !) 0 2 7 ] St* K i*. ;:(D*jiaii3^j^sifi^t33* 
mit. mmm m^z-. ^ teas 6tc6f s u < it 
-f 7 5 ^ JL. r b -i- 3 >i®jfl^'ti ) K j: TTiiiiiiisn 

[ 0 0 2 8] 

[^1] 



[ ■:> 0 2 9] s!tS (.A^S^Jlt4ii:. 'J -i^iSsTBbfe 

1 2 OS <t^]4 9 'C> tiiB^O. *Wfl, m^<0lil 

^m-i'. fctkkms:,\B gjg^ (5^5? 6°c> xm 1 6# 



40 m(rM-m<rM^^&'^'i^mm.:t&f<.mm^^&ct.V'X^ 
[ 0 0 3 0 ] HI ^CwA./fci\ ^c, 5t S K 1 

mm. ^-n^nm^<Dm., ^m, mm. foj; 
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[■) 03 1] mT^<mmm<m. ^m^^xm^fi 
ii$uk^^.^-xmm^^r^i-cii>ic, zm<j>m, lo m^mmit. -^-v^cm^ntc^ -x-<~'7A^mM 
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24 

."St- ^ c i A^T- & i u r i i; s:^a,iiS^4 . 

1 0 0 3 2] 5 tcpiJ^S fil i: ^ ic , C ©!a*.1i,i?35 



M - A,> V # fc J; CJtSS] 1 0 9 0 %'D ? - 

X5E3-*^Wr So J: 0 si* S < it . 2tE|fe^fl>iS^ * - 



^te =f; ii>' ? x-s- A St: , y.T®s 2 ic^^-r h 

[ !) 0 3 3] 
[«£] 



«^ ! 0 ^ . 6f S < 2 «^ 6^?? 6 %(omi ^ 

9mmmtmm^x'$y%'^. c 4^6 ©3*1 

©sE^Jtt, «l!ffi^(^W?-X*ii4ft:f&KJi<,^ac i 
*^'C*, 1S'?'t£?-XW-;!?CCJ^t,^SCiAit:'^S {fc 

i^iS:, -7"D-fe;^*~X. ::/P-bx?-X^j?^::/*n°p, 

[ 0 0 3 5 ] _h^(.,, d 1 J; 



m\-m^ fsn . -t- c rffift * i J .ij,;} . r 

?0(t (^j2 rc) A^B^fe^ses «^j3 0°c> -Cifs 
50 fcitii^-'^fM^mmm^. MiftsnKfoi^raisigs 
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■^mc$mv^ -S B r e V i b a c t e r > I! Sit ! . 
ne!is^^i§. "fe^)t.4^D e S3 a r omy c e s *fe 
i*K 1 u y e r omy c e sJSS3fe©»@. m:im& 

^ ^icms aA^6 1 o ao. ms^m 

S U < it. »&^^]7 2g <|^)2 2 °C> > <Dn&~Z-^^ 
ti. B r e V i b a c t e r ! 1.! ffl 1 ! e si s lo 

^^ii*[iS;rgtt(Lti?af-<*t:'t*''=i:i,^o est*, m 
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1. Title of the Inveiitioii 

NATURAL BLOGENEEATED CHEESE FLAVORING SYSTEM 

2, Claims 

1 A flavoring system for food products, said system oomprfeing a 
sulFury-cheddar flavor ojniponent, a cnsamy-butldiy flavor cx»nponeni, and a 
cheesy flavor component, 

whereirt the sulfuiy-cheddar flavor component is prepared by tn&atirtg s 
fir^ tnilk concentrate with a laoiic add cultuit^ at a tem|>eratiire of atwut 70 to 
sbout 66 °F fbr about 10 to about 24 hours to obtain first nitxture having a pH 
of about 5.4 or (ess, adding a suJfur-oontaining substrate to the first mixture to 
.form a seoor)d mixture, {i eating 1J>e s*^ct)rtd mbdure With a Br&vibactemm 
Imens culture or a yeast from the genera Dsbsrwuyc^ or (Quyeromyoes, 
wtiereby Vne Bwvibaotsn'um linens cutture or Hie yeast can convert tt»s $ylfur- 
oontaining substrat^a to sulfur-containing flavor conipouncis, at a temperature 
of about 65 to about se^F for about 3 to about 1 0 daiys to rorm 9 third niixtive, 
■ and treating llie thlnl mixtgre at a temperature sufficient to inactivate the 
cuHufes and ensymes in the third roisclufe to form the suBury-cheddar flavcNr 
oomponenl; 

wherein the creamy-tiMttery flavor component is prepared by iraating 9 
second milk concemtrale with a lactic acid culture at a (^nperature of about 
7& to about ee'F fbr about 10 to about 24 hours to fbrm a fourth ttiixlure, 
adding sodium citrate to the fourth mixture to form a fiffli i^ure, treatiiig the 
m\i mixture witti a diaoetyl^pttidijoing flavor cuiture at about 70 to about SOT 
for about 1 to about 10 days to fomi a sixth mixture, and treating the sixth 
mixJyr^ at a (empei^ture sijffici^ to inacfiv^te fi>e cultures and enzymes in 
the sixtii mixture to form the crearDy-buttery flavor oomponenf, 

v/tierein the cheesy flavor component is prepared by treating a thitti 
milk concer^trats with a l^^ase, a protease, and a peptidase at a t&nnperaiure 
of about 60 to about 140"^ for about 0.5 to about 10 days to form a savenlh 
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mbdMre and treating the seventh mixture si a temperature sufficient (o 
ina<itivate «!n2;ym«s in ths seventh mbtture to form the chees/ flavor 
oompwisnt; and 

wherein tha sulfury-cheddar flavor component, th« creamy-buttery 
flavor cQfnponsnt, and the disesy flsivor component of the cheese flavoring 
system ean be IncorpOfa^ in varying @imount$ into Tcxk! products t<> produce 

a wide variety of flavors. 

2. Tfv& fiavoring system of ciaim 1. wherein the food protiucte are 
cheese products and Bie sulfury-chftddsr flavor component, tiie cti&ar»iy- 
buttery flavor tsomponent, and the cheesy flavor component of the flavoring 
system dre incorporated into s chesst^ or dairy base to produoe ths cheese 
produots, 

3. Tlie flavoring system of dafm 2, wherein tiie first mitit concentRste is 
also treatet! with a Ifpotytic enzymG and a high proteolytic activity cuKura, 
wherein the second milc conoedtrate is also treate-d with a lipolytic enzyrr)e, 
stncS vifherdn tiie Bf©v*>acrerri//n Snens cohute is used to prepare tlc^ sulfyry- 
ctieddar flavor ooftiponent. 

4. The lEtvorlrtg system of claim 3, wfierein tite auifur-contaming 
subeti-dte is L-rnethtonine, L-^Eutathione, L-cysteine, or mixture ttieieof. 

g. The flavoring system of claim 4, wherein the first milk oqficenlrate, 
«ie second milk concentrate, and the third inUk conoenttate are prepared by 
an ultrafittr^iion/diafiltralion process, end wherein the first milk concentrate, 
tlie second milit csoncentrete, «fKi the INrd milk concentrate independenUy 
have total solid levels of about 30 to about 50 percent, moisture levels of 
about 50 to about 70 peroent, fat levels of about 15 to about 27 percerrt, 
protein levels of aboui 10 to about 20 peroent, lactose ievefa of about 0.6 to 
about 2 percent, and salt levels of about 1 to about 3 percent 
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6, Ttie flarvoring system of daim 4, wherein the lactic atjid culture used 
to prapars the sulftity-cheddar ftevor component h iactocovcus i3ctis and 
Lactococcus Isciis ssp, cremons: the lipolytio ertEyme used to prepare Ihe 
sulfury-cheddar flavor coimponent is pregastnlc esteiase; and the high 
proteolytic aclivHy culture used to prepare the $ulfury-cheddar flavor 
component is a JWtefOPOCOU*. 

7- Th$ flavoring system of claim 5, wherein «he (actio acid cuKure us«(l 
to pr^ar^k the sulfLifyi^*\eddar flavor component is Lactococcus lacfe, 
LsckocoQovs Saotis ssp. cmmorfs, or wfaibJiies Vmsot: iSie lipdytic enzyitie 
used to prepaf* ihe sulfury^heddar flavor component is progasttic esterase; 
and the high proleoiytic activity culture us^ fo prepare the sulfury-dieddetr 
navor compoitent Is s f^ctioixx^us. 

a Tlhe flavorirtg system of claim 4. wherein the lactic add culture used 
b prepare the creamy-bottery flavor wmponent is Lactocoooas (satis, 
iactocoectis facjf/s gsp. crsnKriis, or mixtures thereof; the lipolytic ef^zyme 
used to prepare the creamy-buttery flavor component is pregaslric estefa&e; 
and the diacetyt-produciog flavor culture used to prepare the creamy-buttisrv 
liavOT component is Lsuconostoc, Lactoccocus tacb's ssp. iacfis faiovar. 
ifiaetyfsctis, of mbctures thereof. 

9. The Uavoring system fif daim 6, v»'herein the lacjic add culture used 
to prepare the creaniy-bLittery flavor component is ifjctococct/s /acf/s, 
Laofwoocus /actfe ssp. cremcw/s, or mixtures thereof; the lipolytic emj^yme 
used to prepare the creamy-buttsiy flavor component Is piiegastrlc esters^; 
and Uie <f iaoetyj-produclng flaivor culture used to prspara the cream/-J?u1ter/ 
fiavor component Leucortostocr, LacioccocHs fecSfe ssp. /aef/« biovar, 
d/sef}^{3cf/s, or rtiixtures thereof. 



I ://www4.ipdl .inpit.go.j p/NS APITMP/web03 9/20 1 00226025403 5 1 64 1 5 .gif 



10, The flsivoring! system of claim 4. wherein tfie lipase used to 
prepare Ihe ctieasy flavor a>mporient te a fungal lipase; the protease used to 
pie pare the chee&y flavor component is a neutrpi bacterial protease, a furtgal 
protease, of mixtufes thereof; and the peptidase used to prepare tfie cheesy 
flavor component is fretm LaaobficSus hetveiious. 

1 1 , Tf le flayoring syirtesm of claim 6, wherein the Ip^e used to 
prepare the gt>eesy flavor componeM i* a fungal lipase; the protease used to 
prepare ths dieesy flavor component ia a neutral bacterial protease, a fungal 
prdeass, w mix!ures tftereof; and the peptidase used to prepare the cheasy 
flavor component i$ frt)m LadobatMts helvetlcos. 

12, The flavoring s/stem of daftn 4, 

wherein the lactic sacid cultufB used to prepare the $«lfury-cheddar 
flavor component Is LhcloooarMs iaotis and Lae;tocooCU«/acffe$sp. cr^moria, 
the lipdylic enzyme Us&d to prepare the sutfury-cheddar flavor osi«pon«flt te 
pregastric esterase, th& high proteolytic activity OJiture used to prepare 
the sulfury-cheddar flavor componet^t is a Miofocoeajsr, 

wherein the iadic add ouliure used to prepare the ciseaimy-bultefy 
flavor component taofococous lAjfe, Lacftaocows tecffe ssp. wawoffe, or 
mirt jres th^eof. the lipolytic enzyme used to prepare the crearrrz-buttery 
flavor cx>mpor»ent is pregastric esterase, and the diaoetyHjrodudng flavor 
ftuHurB used to prepare the creamy-buttery flavor component Is Leoamsfejc, 
Ladoooootis iacM ssp. Isctis bk>V3r. dlaetytacUs. or mixtures ttwreof; aiid 

wherein the Ijpa&e used to prepare tlve cheesy flavor ©oniponent is a 
fungal lipase, the protease used to prepare the cheesy flavor ooniponent is a 
neutral bacterial protease, a fungal profMse. or ini«ures tiiereof, and ttie 
peptidase used to prepare the cbeesy flavor comporter^i is from f.actobacfif«« 
helveHcus. 
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■13. The flavoring systwi of ciaini 5, 

wherein the laciic; add culture used to prepare iHe sulfuiy-cheddar 
flavor componerit is Lsctococcus lacUs and Lactococats lactls *sp. cremoris, 
tlie lipolytic ^jcniyme used io prepare the sulfury-cheddar flavor component is 
pregastric esterases, and the high proteolytic aotivity culture used to prApar^ 
the sulfur/-clieddar flavor component is s Miorouoeousr, 

wherein the lactic add culture used to prepare the creamy-buttery 
flavor compone ni (s Lscfocooms laotis, Lsc(a60CC(fS tecfis ssp . ctstrions , or . 
miidures thereof. Ihe lipolytic enzyme used to prepare the creainy-buttery 
flavor oomponant is pregastfio esterase, and the dtacetyl-producina flavor 
cuitute ussd to prepare the creanty-butteiy flavor component is Lmucano^teo, 
igcfoccoeu* ^acf^s ssp. facfe biovar. (Ikt^l^aoSs, or tnbctufes thereof: and 

wherein the lipase used fo prepare the cheesy flavor component is a 
fungal lipase, the protease used to prepare the cheesy flavor comporjent Is a 
neutrat bscieriai protease, a funaat protease, oi mixtures thereof, end tlie 
peptidase used to prepare Hie cheesy flavor component is ft<m LactPbaclUas 
fielvetscus. .. 

14. The flavoring system of datm A, wherein the aiitfury-cheddsr flavor 
conponent i$ dried to fottn a powdered sulfory-cheddar flavor ccmponfint. the 
aeaitiy-buttery flavor oornponent is dried to form the powdered cieamy- 
buttery flavor component, and the cheesy flavcsr component is dried to form a 
powdered cheesy flavor component. 

15. The flavoring system of claim 5, wherein the sutfijty-ciieddar flavor 
component is dried to fomi a powdered sulftify-clieddar flavor component, fhe 
creamy-butteiy flavor component it; dried to fomi tlw powdered creamy- 
buttery flavor oomponert, and the ctiseay flavor oocnponent is dried to form a 
powdered cheesy flavor component. 
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ie. Tlje flavoring system of claim 12, wtiereb Jhe sutfufy-theddar 
flavor totnfwneni is dried to form a powdered sulfury-dieddar flavor 
componerit, the creamy-bi/ttery flavor compor»ent is dried to fonm *ie 
powdered creamy-buttery Savsw component, and the cheesy flavor 
componait Is dried to form a powdered cheesy fbvar cofnponent 

17. The flavoHn^ system of clslm 1 3. wherein the sulfuiy-cheddar 
flavor comporient it dried to form a powdered eulfOty-cheddar flavor 
component, the cfearriy-fauttery flavor component is dried to fortT\ (he 
powdered creamy-iuttery flavor coinpor»$nt, and the c^esy flavor 
component is dried to form a powdeiBd c»»©esy flavor compoooot 

18. A method of preparing a flavored cheese using a cuKui^d cheese 

CGncertrale, said rn&tftod comprising: 

<1) preparing a ci>eese or dairy Isase; 

2) irKvorporating about 1 to about 10 percent of ifie cuHured ctiesse 
- corw^ntrale into the cheese or dairy base to fixm ttle flavored ctwese; 

wherein tlie cultured cheese concentrate comprises 0 to abouf 80 
percent of a sfjl^ry-cheddar flavor component aboUt 10 to about 90 peicent 
of a creamy-but<ery flavor componenit, '^nd about 10 to dbout 90 percent of a 
cheesy flavor component; 

Wherein ih& sulfury-ch^dar flavor component is prepared by treating ^ 
first mik cooGsntrate with a tecSc acid culture at a temperature of about 70 to 
stbout ee'F tor atxxit 1 0 to about 24 hours to c*>tain firet mixture having s pH 
ol £ibout 5.4 ot (ess, adcJit^g b suffur^ntaining subalrate to the first mixture to 
form a secorvd fnixture, treat'ng tha second mixiufe wifli a Bt^vib^ot^tium 
linens culture or a yeast fronn the genera Oebaramyces or Ktjy^ft)niyces, 
whereby the SrevSiscteiium Sinens culture or the y«ast can corwerl 9\6 sulfiar- 
containlng substrate to ^ulfur-contalnirtg flavor compounds, at a temperature 
of about 65 to about Sfi-F for about 3 to about 10 days to form a Ihiid mixture, 
and treating tlie third nil»dure ml a temperature suffident to inactivate cultures 
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(30) ttgg2 0 0£- 1 6&&56 

and enzymes in ttie third mixture to form liie sulfuty-che<Jdar flavor 
compoftenl; 

wherein the Cfeamy-biittery flavor ctimponent is prepared by treating a 
second milic conoentrate with s lactic acid culture at e temperature of about 
70 to about 86 "F for about 10 to about 24 hours to form 3 fourth mijcftite, 
adding sodium citrate to th« fouith mixture to form a fifth mbcture, treatiiig iba 
fifth rnixture with a diacetyf-producing flavof cuKure at about 70 to about 90' F 
ftor about 1 to about 1 0 days to foim e sixth mixhjr&, and treating tti^ sixth 
mI4ure at a temperature euffident to inactivate the cuHures and enzymes in 
the sixth mixture to form the creamy-buttery flavor componeyit; 

whereit^ t!ns cheesy flavor comporjert is prepared by tteaSng a third 
milk cortcentrate with a Kpase, a protease, and 3 peptidase at a tefnperatur@ 
of about 60 to about f 40'F for about 0.5 to sbout 1Q days to fE»m a fjfttt 
mi)<ture and treating the fifth nsbduie at a temperature suRicientto inactivate 
enzymes in iite fifth mtxture to form the cheesy flavor component; and 

wt^ein tUe amounts of tt»e suifury-ctieddar flavor comporient, the 
aeamy-butiery flavor cotnponfint, emd th^ cheesy flavor cooHKinent in the 
cultured da&esa concentrate «nd the amount of cutfured cheese concentrate 
inooiporated into the cheese or dairy base can be adjusted to obtain flavoied 
chesses hsvtng a wide variety of flavors. 

19. Ttie method as in claim 18. wherein the first mik coneenfrate is ' 
also treated v^h a lipolytic enzyme and a high pro(e<)l>'tic sctivity culture, 
wherein the eecond milk concerjtrate ia also tfcate^S Vyttli a lipotytic enzyme, 
and wherein the Brevfbact&iktm tinens culture is uaed to prepare the sulfury- 
cheddsif flavor component 

20. The method as isi claim 19. whefein the sulfur-containing substrate 
1$ L-methionine, L^lutathlone, L-cystetne, or miicturss thereof. ' 
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21 . The method as in ciaim 19, wherein thie cultured cheese 
ojficenlrate comprises sbout 25 to abou! 75 pencent of Ihe sutfury-cheddar 
flavor comporiertt, about 25 to abwul 75 peixsnJ erf the creamy-biittery Savor 
oompofierrt, and about 25 to about 75 percent of (he cheesy flevor 
oompoDQnt. 

22. The method as in claim 19, wherein tha tecMc add culture used to 
prepare IJie sutfury-chaddar flavor component is lacfooocctw tactis smd 
Lerciococcu5 lacUs ssp. «er?)o/7S, tt?e lipotytfc ^nytti^ u$0d to prepare tho 
sutfury-cheddar flavor component is pregastric esterase, and the tiigh 
proteot/tic activity culture used to prepare th« suJiury-che<klar flavor 
conportetit is a t^ctvKXKxas; wherein the Jacttc acid culture us«d to prepare 
the creamy 45ut{©ry flavor componenl is LactoDocous factis, L&cto€ooous facffe 
ssf3, a^mofis, or rviixtyres thereof, the lipolytic enzyme used to prepare the 
creamy-buitery flavor cofiiponont is pregastric esterase, and the diacefyi* 
producing flavor cuHure used to prepare ureamy-buttery flavor comporrent 
is Leuconostoo, Lacloceocus fecffsissp, facds biovar. cSii&iyiaotis. or mixtures 
thereof: and wtierein Ute Lipase; used to prepare the ctieesy flavor component 

a fungal lipase, the protease used to prepare the cheesy davor oorrponent 
is a neutral tjacteria! ppotoa$<», a fungal protease, or mlxluree thereof, and the 
peptidase tt$$d to prepare the cheesy flavor component is from LacUdiai^flus 

23. The method of clali?) 19, v^her^n the cuilured cheese conc^trat$ 
is a dried powder. 

24. The method of claim 22, wherein the cultured cheese ooncantr^ 
is a dried powder. 
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Zb. A meihod of prepar«t>9 s flavored cheese using & cuUgretJ cheese 
concentrate, said method cojnpriiiing; 

(1) preparing a milk substrate auit^ble for producing a cheese; 

(2) incorporatina about 1 to about 10 peicemt of the cultured cheese 
concentrate into the rsvUk substrate; 

(3) treating Ui« milk substrate and cultured cheese concentrate lo set 
the rnilK substrate; 

(4) cutiirig tha set nriilk subslrAte to form ctirds end whey; 

(5) cookirjg the curds and vAt&Y. 

(6) separating the purds from the whey; and 

(7) fomiiifig the flavored oheese from the separated curds; 
wherein ihe <sultured ctieese c»ncentr3te cempr!s«s 0 to ebout SO 

percent of a sutmry-chaddar flavor componsnt, about 10 to about 90 percent 
of a CTeamy-butleiy flsfvor component, and about 10 to about SO penseot of a 
cheesy flavor component; 

wherein the suifujy-oheddar flavor ownponenf s prepared by treeting a 
first milk ooneentrats with a lactic acid culture at a temperature of about 70 to 
about BQ'F for alsout 1 0 to about 24 hours to obtain fir&t mixture having a pH 
of about 5.4 or Jess, adding e sultur-containirtg substrae to the first mixture to 
form a $econ6 rribcture, treating the second mbtture with a B/^wbaaletium 
Unens culture of & yeaaf from frie genera Debdfo/fiyoes or Kivyefotnycas, 
vi^wreby the Bivvihacterium linens culture or the yeast can oonvert the sufftjr- 
comainlTig substrate to suirur-contalning tiavor compounds, at e temperature 
of about 65 to about 86''F for about 3 to abotrt ID days to fcrm a Utird mixture, 
and treating the thirid mixture at a temperature sufficient to inactivate cuRures 
and enzymes In the third mixture to form Wie sulfufy-ctjecfdar flavor 
component: 

wherein the cTeamybu^ery flavor component is prepared by deatfng a 
second milk concentrate with a lactic acid culture at a tem|>erature of about 
70 to about se'P for about 10 lo about 24 hours totbrm a fourth inMMne, 
adding sodium citrate to ttie fourth mixture to form a fifth mixture, treating the 



i://www4.ipdl.inpit.go.ip/NSAPITMP/web039/20100226025521729395.gif 



2/25/2010 



fifth mixture with a diacetyiijroduclng flavor ctiiture et about 70 to about SO^F 
for aboirt 1 to aboul 1Q days to form a $bcth mi)rture. and tnesiing the sixth 
mixture at a ten>perature sufficient to inadiwatethe cultures and enzymes In 
the si>«U> mi;rtufe to form the creamiy-buttery flavor oomponeni; 

wherein tl^e che«sy flavor component is prep^t«d by treating s. third 
milk concentrate with a lipase, a prctease, and a peptidase at a temperaturs 
of aboirt 60 \o about 14{)''F for about 0.5 to about tO days to farm a fifth 
mixture and treating thd fifth mbcture at 3 temperature sufficient to inactivate 
enzynies in ihe fifth miJrture la fQim the cheesy flavor component; and 

whorsin the arrwunts of the sulfury-cheddar flavor «K>mportent, ihe 
cr€@my<bune[y ftavor compondnt, and the cheeey flavor component in the 
cuhured cheese concexitrals and lh« amount of cultured cheese corcentuste 
inoorporatad into the milk substrate can bs adjusted to obiain flavored 
cheeses having ei *ide variety of fSawira, 

26. The nwlhod a$ in claim 26, wfierein the first m''t« '"-.qfentrate is 
also, treated wifh ? lipolytic anEymo and a high proteolytic activity cuitufe, 
wherein the second milk concentrate ts also treated with a Bpolyttc enzyme 
vvhereln the BrBi/S>act6iiuin linens culture '» used to prepare fh« suHury- 
Cheddar flavor component. 

27. The method as in daim 26, wherein the stIlfLJfr•^a^n^ainio^ isubstrate 
is L-meit>ionine, L^lutathlooe, L-cysteine. or mixtures thereof. 

28. The method as in daim IQ. wherein tiie cultured dieese 
ooncentrste comprises aboirt 25 to about 75 psreent o* the sulfuty-dieddar 
flavor oomponsnt, about 25 to about 75 percent of the creamy-buttery flavor 
component, and about 25 io about 75 percent of the cheesy flavor 
conrtpon^nt. 
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29. The method as in claim 27, wherein thft taotic acid culture used to 
pfepare the sulfury-cheddax flavor oomponeftt is Lacfococcf/s iaotis and 
Lftctococcu$ Isctis ssp. creraoTO, the lipolytic enzyme used to p;©pare the 
suKuiy-dieddar flavor component is pregaatric esterase, and the high 
proteolytic ectivity culture used to prepare the SuifurY-ciieddar flavor 
component i& ei Jt^jra^ooocus; wherein the lacti« add culture Ud$d to prepare 
the creamy-bLtttety flavor c<ffi¥K>nent is Lacfooooettsfacfc. Lacfacoccw* facSs 
ssp. cremoris, or mixtures Wiereof^ the lipolytic enr/rne used to prepare the 
cr&amy-butt«fy flavor component is piegastric esterase, and the diac^- 
producing flavor culture used to prepare the otGamy-buttery flavor component 
i$ LeycOfTostefi, i«<rfocoD(5tf$ tecfre ssp. isctis bfovar. dfeefj^factf*. or mixtures 
tttereof; and wherein the lipase used to prepare the ciieesy flavor ooinponent 
Is a fungal lipase, the protease used fo prepare ttie che^y flavor component 
Is a neutral bacterial protease, a fungal protease, or mlxiufig^ther^f, and fhe 
pBiJlidsase used to prepare the cheesy flavor csotnponent is from t^ctoiaoffltis 
hetvetKufs. 

30. The (r>ethod of claim 27. vvhereln tiw oultured cheese concenttate 
is a dried powder 

31 . The method of fiiafm 29, wherein the nultvred che$$e coflcentpate 
is a dried pomier 

32. A sulfUry^cheddar flavor cnmponemfor u«e in ch«a^ Havorfng, 
whereir) the sulfbry-cheddsr flavor component is prepared by treating d milk 
concentrate with a iactic acid culture at a temparature of about 70 to about 
86 *F for about 10 to about 24 twurs to obtain fir^ mixture having a pH of 
about €.4 or less, adding a sulfur-cotiiaining substrate to thd first mnture to 
form a second rnisfture, frss\^ th$ second mi^dure With & firew&acferitfm 
/ih^ns culture or a yeaatfrom the genera £>sj&arom}^5 or KJuyercn^Ki&s, 
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wherfeby the Brsvibscteritim Sneris culture or the yeast Cieiri convert the sutfur- 
oontaining substrate to suJfwr-cotitahing flavor compounds, at a temperature 
of about 65 to about 86 'F for about 3 to about 10 days to forrn a thirrl mixture, 
and treating the Wwd mixture at a temperature sufHcient to inactivate enzymes 
in ttie mird mixture to form the suliury-cheddar fiavor component, 

33 The suK'ury^cheddaf flavor cortiporTent of claim 32, wherftinltie 
mitk concealrate is also treated with a lipolytic enzyme and a high protcolytio 
actfvity culture, ana wherein ttid Brsvfbaotsntim linens culture is used to 
prepsse th@ su|fur/<(!^dsr flavor component. 

3^. The sulfiiiyK^heddar Davoi' Himponent of daim 33. whdrein (Tie 
sulfur-containing substrate 1^ L-mett»ionine. L-gluiathione, L-cystelne, or 
mixtures itiereof. 

35. The suifury-cheddar flavor component of cl««n 34, whereit) the 
laetie acid culture is Lactococcus Isctis and hactococcus t&Xis ssp. cremo/fe. 
tijs lipolytic enzyme is pregasiffc esterase, and the high pwteolylK: aofivSy 
cpltune is a Mfcmooccus. 

36. The sutfuiy-cheddar Savor component of daim 33, wherein the 
sillfury-cheddar flavor component is a dried powder, 

37. The suJfuiy-cheddar flavor coitJi>onent of claim 34, wherein the 
suffury'Ciheddar flavor component is a dried powder. 

38. A flavoring system for food products, said system cxxnprising 9 
$u{fury-cheddar1]3nror component, a cteamy-buitery flavor cximponent, and a 
cheesy flavor oomponenL 
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wherein the sulfury-dieddar fleivor Cf>m[>onent t5 prepared by trea(i?^g a 
first iiTiill< concentrate vvith a lacftc acid culture. 9 sulfur-containing substrate, 
and a Brsvih&cteriLitn Srmis culture or a yeast from the genera DebatottiyKs&s 
or Kiuyeromyces, wlieret>y the Sfevfeoferium Jfraene culturs or the y«asr can 
oof wert the suWur-containing substrate lo suffur-contafniog flavw oompourKis, 
Bt a tempeisture of about 65 to about 936 °F for ;^out 3 to about 1 0 day$ to 
form 3 fifst mixture, snd treating the tvst mixture at e teiDperatuti^ sufficient to 
inadivatfi cultures and efiaymes In ttie first mixture to form the sulfuiy- 
cheddar flavor cwmpanenl; 

wti€r«s) the creamy-buttsry flavor component fe piepared by treating a 
secxsnd milk concentrate with a lactic acid cufeure, a diaoetyl-produdng fiavor 
culhire, and sodium citrate at a temperature of atxiiit 70 to about 90° F for 
about 1 to sboiit 10 days to form a second mixture and treatit^ the second 
mixture at a temperature sufficient to inacaivate cultures and eoiynnes in the 
aecoficl mj)dore to foan the creamy-buttery flavor component: 

wherein the e*teesy ffawpr jomponent te prepared by treaitktg a third 
mU concentrats with a lipase, a protease, and a peptidase at a temperature 
of about 60 to about I40'f for about 0.9 to abtxjt 1Q days to form a third 
mi}i:ture and treating the third mixture at a temperature sufTiotetit fo inactivate 
enzymes in (he third miMure to form the; chee&y ^vor oomponent;'and 

wi^rein the stilfury-cheddar flavor oomponent, the cFe^anny-buliery 
flavor component, and the cheesy flavor compgnentof the cheese flavorirtg 
system can be Infxiiporated in varying amourits into food products to produce 
a wide varfefy of flavot^. 

30. The flavoring system of claim 3S, wharoin the food products are 
cheese pnsducis artd ttie sutfury-rJieddar flavor component, the creamy* 
buttery flavor component, and the choosy flavor component of the flavoring 
system are incorporaied into a cheose or dairy base to produce the oheege 
products. 
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40. The Sas/oring system of claim 39. wherein the first milk concentfaie 
is also treated with a l^olytlc enzyme and a high proteolytic adivity culture, 
wherein the second milk concBfitrat^ is also treated with & lifioiyfic enzyme 
wlierein the Brevibacturium linens culture is used to prepare the sutfuiy- 
Cheddar flavor component, 

4 1 . The flavorl. ig system of olaim 40, whefain the suJfur-containiftg 
substrate is L-snethloi^ne, L-glirtatt»lo(ie, L-cysteine, or mxtures fhereof. 

42. The flavGfirig system of claim 39, wfjerein the lactic acid culture 
u$ed to prepare tite sulfury-cheddar flavor component is Lactoooccus ktoSs 
and Lactocoocus lacSs ssp. cfi^fnoris; wherein itte lactic acid cullure u&sd to 
prepare the creamy-bu^ry flavor cotnponenf is LaotOGoccus taotis, 
tafiococcus lactis ssp,_cremort£, or mwtures Iheneof sijid the dianetyl- 
pfoducing flavor culture used to prepare tJie creafny^juitefy flavor component 
is Leuccnostoc, Lactoccoofs lac't$ &sii. ''2 ■Jfe biovar. diaetylecUs, at mixtures 
ihefepf; and wherein the Upaae used \o prepare the cheesy flavor cofnporsent 
\& B fungal lipsse, the protease used to prepare the cheesy flavor component 
Is a neutral bacterial protease, a fungal protease, or miidures theneof, and the 
peptidase used to prepare the dieesy flavor componwit Is from iaofo&adfto 

43. The flavoring system of dsim 40, wherein the lactic acW culture 
used to prepare the sutfury-cheddar flavor componerd is Laciocoocus laotfs 
and Lec/ooouct/s taotis ssp. cf&nmris, the lipolyHc enzyme used to prepare the 
suifury-cheddar flavor component is pregastric esterase, and (he high 
proteolytic activity culture wsed to prepare the sulfuEy-cheddar flavor 
component is a Micfococcus; wherein the laalc acid culture used to prepare 
the creamy-buttery flavor <:m>pQnent is LacfacoGcus taotis, Lactecocous facSs 
ssp. Cfemoffs, or mixtures thereof, the iipolytic enzyn^e used to prepaid Ute 
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creamy- buttery flavor component is (or^astric esterase, and the diacetyl- 
pro<)ucing ftevor culture used to prepare ttje aesmy-buttery flavor component 
is lffucono9k>c, Ls<ft<K!oocu$ Isotis ssp. lac^s biovar. dimtyiscits, or mixtures 
thereof; and whetecn the lipase used to prepare ih^ cheesy fJavwr component 
IS a fungsi Jipsse, th& protease used to prepare th« cheesy flavor component 
is 9. neutral b$icie<ial protease, 9 fung^il protease, or mixtures thereof, and th« 
pepticTase us^ to prepare the cheesy flavor component I& from LaetobeiGi/His 

M, T\\e flavoring system of cl^im 4 i , wherefn the lactic acid culture 
used to prepare the suHury-cheddar flavor component is Lactocooaus factk 
and Lackxtoccus fuc^ ssp. ctemoris, the lipolytio enzyme used to prepare ttie 
sulfifry-clieddar flavor component is pregastric esterase, artd the high 
pfoteotylic activity culture used to prepare the suKury-cheddar flavor 
cornponent is 9 Micrococcus: wherein the lacUc add culturs^ used to prepare 
the creamy-buliery flavor oon>ponent is Ladoc^'^;: > ioctis, Uic(oGOC«its kicUa 
esp. or&mofis, or mi>ctures thereof, the lipolytic enzyme used to prepare the 
creacny-^uttecy Itavor component is pregast^c esterase, and the disce^- 
produdng flavor cultute used to prepare the creamy-buttery flavor oomponent 
te UtieofiostQc, Lactooooctis isctis ssp. (acffs btavar. c4ae(y/acfe, or mixtunss 
thereof; and wtiereln the lipase used to prepare the cheesy flavor componeEit 
is a furigat lipase, the protease used to prepare the cheesy flavor componer)! 
is a neirtral bacieriat pr<^ase, a fungal protease, or mtxtures thereof, and the 
peptidase used to prepare the cheesy flavoi componenj is from Laototecfflus 
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3. Detailed Description of the Invention 



Field of the Inv^ittipn 
The present invention relate* genafally to a nafiMal biogenerate<J 
cheese flavoring $ystem which can be u»ed to prepare very different chc^esss 
having desired flavor profiles. More spedficaily. the present invention relsles 
to a natural biogerieratec- dieese flavoring system oompriaing a sulfury- 
Cheddar Ba^/ored tomponetil, a creamy-buttery flavored component, and s 
Gheesy flavored component. Each of these flavored components can be 
used as flavor bJildirig blocks with their oycn spedfii; ilavor profiles and/or 
characteristics, Ugirvg various combinatiofis of these flavored components, 
cheeses having a wfcle variety of flavors can easily be produced. The 
flavored cotrtpanents are separately jor^pared rrom a highly cbnoenlrafed ntilk 
£Ub&t:3te using ingr^ients (e.g., specify enzymes, cultures, and additives) 
Qn6 process conditions designed to provide the flavor Domponents hairing 
specific flavor profiles snd/ot characteristics. The flavor components can be 
us^ in prousss cheese, natural cheese, or o0)er cheeses to pfoduoe very 
different «heese$ with desired flavor profiles. Ttte flavor conoentrates can 
also be used as a natural flavoring system In other food products. 

Bacl<qroHnd of the InvBntion 

NaluraF chaese is generally made by developing acidity in milk and 
setting ttte rniik with a doiWstg agent, Siicfi as rennet, or by developing aradlty 
to the isoelectric paint of the protein. The rnilk is cut and v/iiey is 
separated from the rs^ufting curd. The curd may be pressed to provfeje a 
cheasa block. CMfing typically takes place over a lengthy period of time under 
controlled conditions. Cheddar cheese, for example, Is cured for a period of 
al iea$tfovr rrionth^ arad may be cured for a period in excess of one year to 
obtain the full flavor desired in Cheddar cheese. 

It is wail Known to provide a product having som$ of the diafacteristics 
of natuiai clieess by grlndir^g a natural cheese, and heating if with an 
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emuisifying The nante given to thfi resulting product depefids upon ttie 
ihgredfenfs used and its composition and, in some instances, is determined 
by regulatlQii^ promulgated by the U.@. Food and Dr>xi Adnfilnistration 21 
C.F-R. §133.169-180. For example, the term "pasteurized process cheese" 
refers to a product comprising a b1$nd cf cheesea to wtilch an emuJsilying 
agent, usually an emul&iiying salt, «tnd possibly acids, h$v« been d<jded,'arKi 
wtiicti tias then bi?en workst and heatsd into a homogeneous plastic mass. 
The flavor of process cSisese fs dependent on utilEing a high ptoportiori of 
long hoW (aged over fojr monttis) natural cheese. The use of long tioJd 
cheese increases ih^ cost of process cheese due to storage and Inventofy 
costs. The yield of natural cfisese produced l>y convention^ metiiodE is 
relatively low: generally about 10-12 pounds of cheese ars produced per 100 
pounds milk. This atso increases costs. 

Th$ tenrs "pasidurU^d process cheese food" refers to a product which 
is prepared from the same mateRsIs and the same processes used for 
manufacture of process disese. However, such cheese foods gensratiy have 
dairy ingredients added thereto, such as cream, milk, skimnied miik, whey, or 
any of ttiese from which part of Sie water has been removed <e.g., 
concenlrated skimmed mNk). The rnoisture l«v«i in process chees? food ts 
generally higher tt\an that of process cheese and may ba up to about 44 
pereeni Fat is generalli' present at a level of not less than ?.i percent 

The term "pasteuriz;ed process cheese spread" refers to a pnodtret 
which is Kffiilarto cSieese food, in the sense that it can contain the indicated 
dair>' ingredients- Process cheese spreads, hosvever, may hove moisture 
J^els a$ higi> as 60 percent and minimum fat levels of 2D percent. 

Process cheese, prooess dieese food, and prooesa cheese spread mre 
refenied to as "^tandardiEisd products.' since iheir methods of manufacture 
and composition ar^ determined by Federal Standards of Identity. 

As used herein, the term "pmceas cheese-type products" Includes 
those products Known and referred to as "pasteurised prucuss qtteesd." 
"pasteurised process cheese tood." 'pasteurised process cheese spread " 
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Bnd "pasteufizi^ process cheese prodMcl" "Process cheese type-prod uds" 
also includes products resembling prccsess cheese, process cheese food, 
process cheese spread, and proses* cheese product, but which may not 
meet the U S. Fe^derai Slandards of Idenlily for any of the ^ibove products in 
that Ihey may contain ingredfents not specified by such Standards, such as 
v^etable oil or v^efable prol^in, or may not meet tite oomposiHortai 
requirem^rtb of such StajyJardf Ptocass dises$-typ« products siso indud© 
products having flavor and texJurs stmiiaf to those of a process ot»eese-type 
product regardless cf the ingrodierrta or manufactoriRg steps employed, and 
reg^irdless of whether the StarKJards have been met. 

There hav« been rrariy elTorts to produce a riaturaly derived highly 
flavored chasse ingredient, which can ba used in process cheese, in a 
shortened p^jriod «>f lima. For example. U.S. Patew 4,752,483 is directed to a 
method for produdng a hij^hly flavored ohaese ingredient, ir: this process, 
cheesa curd is first produced, tha resulting "green" cheddar-type cheese 
ouKis are groufid and then connbir»©d iwith a protease, a Bpase, and water and 
incubated for about 5 to 6 days. The tenn "gpeen" che<Jdar-type cheisse curd 
r¥!fers to a che:d(iar cheese wttfch has been aged leas than about 60 days. 

U,S. Paiettt 4,172,900 is directed to producing a natural cheeee 
product having a highly intansifjed American clwase flavor whicti !s adapted 
for use in «ie preparation of prooess die^e. In the method, cheese cufd is 
produced in the usual way. wherein a coagoluwi is produced from milk, the 
coegulum is cut to produce curds and whey arid the wh^ la drained to 
provide cheese curds, The curd partidos are p*odl*<^, mixed with salt, a 
^\jtc& of lipolytic enzyme, end a source of a proteolytic enzyme and cured 
for a period of lime sufficient to produce increased tevete of CsfC„ fatty adds, 
as compared to conventions! American-type cheese. 

U.S. Patent 4,118,732 is directed to a method for rapidly producing 
cheese. In tTiis method, rennet. Kid lipase, 8r)d calf lipase are mixed with mtk 
during the fern»en1ing period. The milk is then coagulated and out into curd 
particles followed hy processing by the normal procedure for producing 
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Cheddar cheeise. which Bicludes a whey draining step. The curd is forftied 
into a cheese blod< and the cheese blbok is aged far about 10 weeKs to 
ptDVide an intense aged cherfdaf diees© flavor. 

U.S. Petent No. 3,975,544 describes a method for producing cheddar 
cheese from pasteurized miik wherein an enzyme mixture is added to 
citeddared curd$ to substantiaBy teduce ths curing tim^ (rf tl^ cheese block. 
The dieese blocks are curecffor a /-ieriod of one month art 10 to 25°C. 

U.S. Patent No. 4,244,971 is directBd to a process lot the fapW 
manufacture of cheese producfts. In the proce&s, a cultured ctwese 
component te prepared by protsoiyzing mslk pro»eih and by f^olyzing makfet 
and forming a mixed fermentate of Jliese hydro^yaad materials. The mixed 
fermentate Is combined with a cheese starter culture and fermented to 
provide the cultured cheese comipotient The cuittired cheese componetit is 
then mtxed with a irutk pn:>tein concentrate and a fat concentrste. This 
mixture is fermerrted to provide a rf^eese material capable of being made into 
process cheese type products by conventior^al cheese coolcing tecboiques, 

Cq-pending United States Patent Application Serial Number 
09/314,713. fited on May 1 9, 1 899. and owned by the same assigned ad the 
pwsent application, provided a rriethod for making enzyme-modSfiad di6$$$ 
fiavorings in which treeitment with a proteolytfc enzyme oocuired prior to any 
heating step, and in which the enzyme treatment was r^atlv&ly shoit (i.e., 
normally iess than sbout 12 hours). This procese included the steps of: (i) 
contacting b dairy Bqwid corrfainitjg whey protein wBh a proleolyfec enzyme to 
provide a dairy reaction rril'^we; (ii) incubating the dairy reaction tiitxtufe at a 
temperature arid for a period of time tneA are sufficient to pertfally hiydrolyze 
proteins; (iii) pasteurizing the pariiaily hydrolyzed daiiy reaction mixture; (iv) 
contacting the pasteurized mixture vvifh 3 oompositton compriaing a lipase and 
a cheese culture and incubating for a tine and at a temperature that are 
sumcfentfor cheeee flavor tc develop; and (v) treating the fennent^ mixfure 
with heat sufticientto inactivate the culture, destroy microbial contaminants, 
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and sfiactiiuate the enzymes: thweby providing ttie enzyme-modified ciieese 

flavoring 

Co-poodirvg United Stales Patent Applicfiliori Serial Nunnber 
09/1 41 ,082. filed on August 27, 1 9SS, and also owned by the same assignee 
as the presetrt appiication. provided a method iof producing a fiighiy flavofed 
compon^m for use in oh«re£c manufacture ii^ a short period of Hme witiiout 
utilizing a wh^ drainrng step oi^produL?ing cliee&e curds. A ehsesa flavor 
preainsor (i.e.. an aqueouG, acidified protein, and fat substrate) was prapared 
by mixing togetlier a dried or concentrated protein source, a fat som-ce, an 
aad source, and water. An enzyme system vvh$ then added to the substrate. 
■Rte enKyme $y$tem included q Spaee, a prot^aso, and a peptidase. The 
sibstrate was then fermenlGd for a me sufficient to provide » highly 
developed cheese flavor in the suisetrate. The soljstrate was ttsen heated to a 
temp$r&tiire and heW at that temperature for a tone sufficient to inactivate the 
enzyme eystem. 

AKrtough these methods generally provide highty flavored cheese 
components, they are generaify limited to flavor profiles suitable for producing 
or^ly a single type of flavored cheese. Thus. A is not possible to produce 
cheeses having widely djifenng and desirable flavor profites using tHese 
methods. Moreover, none of these nueltiod^ produce highly flavored cheese 
comporterTts having, or conWbuOng to, sharp cheddar notes, ii vwjyid be 
desirable, thensfofie, to provide a cheese flavoring system whereby cheeses 
l?aving desirable and vifldety varyifig flavor pnafilag can be prepered, it would 
siso be desirable to provide a chees<? flavoring system which can duplicate a 
wide varfety of desirable flavored cheeses using only a favif flavorinfl 
components. If wouW also be desirable io provide a highly Uavored chaase 
tjcraponent having ahap Cheddar (iotas. The present inventissh provides such 
cheese flavoring systems and a highly flavored cheese component hawing, or 
contrlbuling to, sharp rtieddar notes. 
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The pres<snt tnvention ret&les gsHefdlV » a natural biogeneiated 
ctieese flavoring syateirt which can be used io prepare cheeses having 
dasired flavor profiles. More specifically, the present invention rtjlates to a 
dieese flavoring system comprising « 'suifufy-dieddsir ftavored componertt 
a "creamy-butteiy" tSavored component, and a "ctiees/' flavored component. 
Each of these fiavorsd components can t j ueed as flavor btjildjng blocks with 
their own spedfic flavor profiles and/or (^aracterlstios. Using various 
combioaUons of these flavored components {i.e, , the cutlored cheese 
concentrate of {his invention), cheeses having a vrtdo variety of flavors can be 
produced. Itie ilsvored componeiit$ are separately prepareti from a highly - 
concentrated milh substrata usir^ enzymes, outtures, additives, and process 
conditions designed to provide flavor components having specific flavor 
profiles and/or ch^ct^itstics. The flavor concentrates can be used to 
prepare process cheese or other cheeses with desired flavor prpfiles , The 
flavor conoenlrates can be added to the nillK substrate used to prrxiuce the 
citeese, whecsin the oiBic substrate is then treated to produce the desicsc! 
cheese. Alternatively, the fl^ivor ooncentrates can be added to a cheese or 
daijy base (i.e., a cheese «uttJ aiid/or dairy fioUds lacking lh« d^ired flavor 
proflle) to produce the d^red cheese. The flavor (sonc^entrstes can ateo be 
used as a natural liavoring system in other food products. 

The present Invention provides 3 flavoring system comprising a sulfury- 
checklar flavor cornponent a cieanay-butiery flavor cojnponertt. and a cheesy 
flavor component, 

wherein the suifuiy-cheddar flavor component is prepared by treating a 
first milk concentrate with a lactic acid culture, and optionally a iipolyfic 
enzyme and a high proteolytic activity culture, at a temperature of about 70 to 
about 86 °F for about 10 to about 24 hours to obtain first mixture having e pH 
of about S-4 Of leas, addirig « sulfur-containing subslrale to the first mixtuire to 
forni a second mixtune, treating ttie sectond mixture with a Bi&v&}aatefium 
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tinens cuUure of a yeast from the genera Debaromyces or Kiuyeromyoes. 
whereby -the: Bi^f>sct&iium Snens cuKwre or tlie yea^t can convert ttie suifur- 
containing subslrate to sulfur-contairiing ffavo; compounds, at a temperature 
of about 65 to about 8G°F fo: about 3 to about iQdays 1o form a third mtxHjre, 
and treating the third mtifture at a temperatune sufiicient to inactivate the 
cultures and enzymes in ti^e third mixture to kam the suKuiY-<»hedd3r flavor 
component; 

wherein the creamy-buu^ry ftevor component is prepared by treating a 
second milk corwentrate with a lactic acid culture, and optionally a iipot/tic 
en^yine, at a temperature (A about 70 to about 85 "F for about 10 to abotJt 24 
hours to form a fowrlh mixfur*, adding sodiurw citrate to trt* fotirth mixture to 
form a fifth n^ctufe, treatisig the fifth mixture with a diacetyl-producing ftevor 
culture it about 70 to about SO'F for dbouf 1 to nbaM. 1 0 days to foim a sixth 
fni)(iuro, and treatins the siidh mixture at a temperaUiro sufficient in inactivate 
the cultures and enzymes in the sixth miKlute to form the cnsamy-butiery 
flavor coii^onent; 

■■ ■ wherein the cheesy flavor component is prepared by ireating a third 
rnllk concentrate with a Ipa5$. a protease, and a peptidase at a temperature 
of about 60 to about MO'F for about 0.5 to about 1 0 days to form a seventh 
mixture and treating the seventh mixture at a temperature sufficient to 
inaotivate enzytnes in tfie seventh mixture to form the ch^eey flavor 
oomponenl; and 

wherein the suffury-olieddar flavor component, the d-eamy-^iuttery 
flavor component, and the dieecy flavor component of the cheese fiavorifig 
system C8t» be irtcorporated in varying amounts Into food products to produce 
a wide variety of flavors. The present tlavotinsi system is especially adapted 
for incorporation into a cheese or dairy ba^e to pioduce cfieeae products. 

The present invention also provides a ctieesa flavoring system 
comprising a sulfury-cheddar flavor component, a creamy-byfiery ttawcr 
component, and a chaasy flavor component, 
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w1i5reirt the sulfufy-checidar fiavof component is preparetJ by treatifv^ s 
first miik concentrste with & lactic acid cuttore, optionally a lipolytic enjyin©, 
optionally a high proieolyuc activity culture, a sutfur-ccntaining substrate, and 
a Brevibademm fin^na culiuns or a yeast fi>m the gene!^ Debaromyces of 
Kiuyerofnyoes, whereby the Bn/vibactrnkim linens culture or the yeast can 
convert the sulfur-containing substretis to sulfur^ntslnlng flavor tiontpounds. 
at a temperature of about 65 to about aS'F tor saout 3 to about 1 0 days to 
fomi a fif^it mixture, and treattng llrte first mixtute sit a temperature sufficient to 
inactivate ouliures and enzymes in the first mixture to form the sutfury- 
cheddar flavor (Mmpon&m; 

wl>e[eln tt»e oresamy-bunisty flavor component is pnepa«3d by treating a 
second milk c»ni»ntrate with a iactic Add culture, opf bnatly a llpQlylk 
ersyme, a diacetyt-produclng flavor cultilrB, and sodium dtfatia at a 
temperature of about 70 to about 90°F for about 1 to atxmt 10 days to foim a 
second mixture and treating the second mixture at a temperature sufiiclehtto 
iji- iitvate CLillures anti ^nzym^z in the second mixture to form the crearmy' 
buttery flavor component: 

wtierein the cheesy flavor component 1$ prepared by treating e third 
milk coRcentrste with a lipase, a protease, and a peptidase at a temperature 
of about 60 to about for about 0.5 to about 1 0 days to form a tliinj 
mixture md treating the third mixture at a terriperature sufficient to inactivate 
enzymes In the third mixture to forni the cheesy flavor component ard 

v4ierein tlie sul^^rfwddaf flavor coifnponent, the creaniy4juae»v 
flavor component, and the cheesy flavor corr^ponent of the cheese flavoring 
system can be inooiporated in varying amounts into a cheese or dairy bast^ to 
pmduce ctieeses having a wide variety of fiaivors. 

The sharp Cheddar flavor comportent or concentrate can also be used 
alone to replace aged flavored cheese in the manufacture of process cheese. 
Thus, the present inventtoti ateo provides a process tor producing a sharp 
Cheddar flavor component or concentrate for use in cheese mantifaclure. 
This sharp eheddar flavor component or conoefltrate can be used alona to 
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Bdd specific flavor iiotfts lo fifttural cheese, ^speniaPy fo provide sharp 
Cheddar notes to very young oheddar cheeses. Thus, this present invention 
also provides a suHury-cheddar fSavpr component for us« tn chee$« flavoring, 
wherein the sulftirv-chsddar flavor oomponent is prepared by treating a milk 
wncefttrate wi^ a lactic scid culture, and optioiialjy a npoiytfc enzyme and & 
high protoQ)yti« dcttviiy culture, at a temperatui^ of afx>ut 70 to atKKit WF for 
about 10 to about 24 hours to obtain fwrst mie^uf fe h>vlng a pH of al>out 6,4 of 
tess. adding s suifur-wmtaining sufcstnate to the first mixture to form a second 
mixture, treatirjg the second mixture with a Brsvibatstetium Sn&nsculbsfe or a 
yeast from the genera Di3t>a«jiviyoes or Kluyeromyofts. whereby the 
Bf&/ibaot^um &>eRS culture or Ihe yeast can convert the sulfwrHSontainlng 
sub^rate to sulfur-containing flavor cotnpounds, at a temperaUire of about 6S 
to about 86°F for about 3 to about 10 days to fotirt a third mixtura. arid 
tr*;i5!tiivg the llilrd mixture .at a temperature sufficient to inactivate enzymes in 
the tiiird mi>aure to form the sulfury-cheddar flavor component. 

tn thp metliod. the staning fnaterlal is a milk concentrate comprising an 
aqueous protein and fat-containins Olixture, The squeous mak-derirod 
concenttate a highly corwentrated milk system) generally has a total 
sdids content of about 30 to about 50 p^poent, a protein oonten* of about 10 
to about 19 percent, a fat content of ^out 15 lo about 30 percent, and a 
lactose content of about 0.6 to about 10 percent. Preferably, the aqueous 
mflk-derived concsntrctte has a total solids content of about 35 to about 47 
percent, a protein cwntent of about 12 to about 1? percent, a fat content of 
about 18 to about 25 percent, ond a lactose <»ftt0nt of about 0.5 to abo!it 5 
peroent. Prefersibly, Hie aqueous mik-derived cono&ntraie or substrale is a 
fluid milk cortcentrate prepared t)y uttraliltration/dialiltration (Ur/DF) or a 
recoftsfituted milk substrate prepared from a mixture of UF^F mSk pcwwter 
and mia^fat. A$ shown In Figure 1 . the fluid milk concentrate fe then divided 
into three portions, eaoh of which i& treated fermented) with speofpc 
flavor enzymes, oultwes. adjuncts, and other additives for a pnedeterenitied 
period of ttme sufficient to develop specific flavor characteristics. Using this 
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method, a "eulfury-cheddar^ component, a "creamy-buttery" componeni, and 
a "cheesy^ component can be prodtfced. £adi portion b then heated to a 
temperature and held at ttiat temperature for a tirne sufficient io inac«vate the 
erizynie/culiure systems used io pfepate the specific flavoring componerU. 
Although it is generally prefeffsd, latgely for convenienoe. that the asrae or 
shnilar milk corwenUate composiiion is used to prepare ^ach of the three 
flavor wTiipoftsnts of the pre$erit cheese Ravonng syalam, e^arate milk 
conoertirate compositions can be us«d to prepare each of the three flavor 
co(Vipor*ents If desired. 

After ttie hsciE inactivatiori steps, the three flavored oottiporKsnts or 
substrates can be used separaifsly or can be catrtbined in groups of two or 
three to provide the desired highly flavored gullured cancerrtrate. If desired, 
the suMuFy-cheddarcompofietit. which has sUmng sulfur notes, can be used 
atone to prowide sharp Cheddar flavor notes, Pfeferab!y. however, the 
flavoring systems employs «ll tliree tlavorad compot>errts In varying amounts 
to provbe e wide vrrv^y of flavored cheeses. The flavored components or 
concentrates can be used directly or can be dried (e,g.. sptay dried) lo 
produce highly flavored chsese/dairy (>owders. 

Either the flavored concentrates or cheese powders can be used to 
prepare a wide variety of flavored cheeses. This invenfein also pfiwMes a 
method of preparing 6 flavored che^e using a cuKured cheese rancentiate, 
said tneihod comprtsii^: 

(1) preparing a cheeste ba&e; 

(2> inoorporafing about 1 to at»ut .lO perceni of the cultured cheese 
concentrate into the cheese base to form the (lavisreci ct«eese; 

wherein Uie €?itured cheese coticentrate contpfises 0 to about SO 
perc*nt of a sulfury-cheddar flavor component, about "10 to abotrt 90 percent 
ot a aeamy-butteiy flavor oomponefU, and about 10 to about 90 parcenf ot a 
chfiMSsy flavor componeni; 

wheieiti the sulfury-ctieddarnavof componeni is prepared by treating a 
first milk concentrate with a lactic acid culture, and optionally a lipolytic 
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etixyme and a high proteolytic acHwity cwtture. at a ttShmperatLne of about 70 to 
about for nbout 1C to about 24 houre to obtain first mixture having a pH 
of ^boui 5.4 or less, adding a suifur-containtng substrate tn the first inixture to 
fofm a second mtxture, treating the seoond mixtwe with a B/eWtocte/jum 
/irtens eultyfe or a yeast from th« genera Debaromycss or Kfcjyeromyoes, 
whereby the Bre^/St>aaterittm Snens cuiture ortli« yeasl can convert the suHiir- 
contetinmg swbstrate to euifur-containing flavor compounds- at a temperaUJi» 
of about 65 fe about 86^ for about 3 10 abouS 10 days to lorm a third mixture, 
and treating the third mbcluriS at a temperature so«ficiarit to kiadivate cuitures 
ar>d enzynwB in the third mAure to tomn the sulfury-cheddar flavor 
componerrt, 

whece'iii the creemy-buttery flavor component is prepared by treating a 
ssooful miik concentrate with a lactic acid cultups, and optlonalty a Bpojytio 
^nzyrrvs. at a temperaUne of about 70 to about 86"F for about 10 to about 24 
hours to form a fourth mixture, adding sodium otrate to the fourth mixture to 
fonn a flftli mixture, treating tiie fifth mMura writh a dlacetyl-producing flavor 
oullufe si about 70 to about SO'^F for about 1 to about 1 0 days to form a sixth 
tuMut^. and treating the sixth mtxtune at a temperatuf© sufficient to inactivate 
the cultures and enzymes in tha aisdh mixture to fomi the cfsamy-butteiy 
flavor component; 

Wherein the cheesy ftavor component k piepared by treating a third 
mflk oonoer»(rale with a lipase, a ptotease, and a peptidase at a temperature 
of about 60 to about 140'F far about 0.5 to about 10 days to fam a fiBh 
mixture and treating lha fifth mixture at s teniparature.sulficienl to inactiVBte 
enr/mes in the fifth mixture to fomi itve- cheesy flavor component; and 

wherein the anwunts of the sulfujy-cheddar flavor cortiponent the 
creamy-buttery flavor component, and the cheesy flavor tsmponent In the 
cultured cfieese conoentrate and the amount of cultured cheese ooooerthste 
Irtcoiporated into the cheese base can be adjusted to oliitatn flavofed cfiegses 
having a wide variety of flavors. 
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The present inventfw provides 9 method of pftjparing a I avored 
cheese using a cultured cheese concentrate, said method onmprising: 
{1) preparing a milk substrate suitable for producing a cheese: 

(2) liicorporMing about 1 toaixtut 10 percent of the cultured cheese 
concsnf rate^ into tlie mill^ subslrate: 

(3) fres^rig mitk substrate and iHiltured cheese concenirsite to set 
the milk sufcstrate; 

(4) cutting the set mak substrata to form ourds and Vitiey, 

(5) cooking the curds and wtiey: 

(S> separating the cucds from the whey; arid 

(?) tomiing the tJavored ctiease from the ©eparated curcSs; 

wherein the otiUured diees*? ooncefitratiji aimprlse& 0 to about 80 
percent of a sulfijry-cheddarfiavi>r component, about 10 to about 00 perDent 
cS & creamy-bottery flavor component, and about 1 0 to about 90 percent of a 
<jiee?y flavor corriponent; 

wherein the sulfury-ctieddar flawfv somponent » prepared by treating a 
first milk noricentratfi with a lactfc aad culture, end optionally a tipoVt'c 
enzyme and a high proteolytic activit^-cullure, st a temperature of about 70 to 
about B6'F for about 1 0 to about 24 hours to obtain first rtibmire haying a pH 
Of about 5.4 or less, adding tt sulfur-oontstning $ube(rate to the first mixture to 
fonn a second nulxture. treating the second ff«xlure wKh a B/evS>actemjm 
toens ctifturs or a yeast from the genera Debaromyces or Kluywomyces. 
vvhereby the Bfl&vtb^icierivm iinens ouKure or the yeast car» convert ths sujfur- 
containing substrate to ssJifitr-cxjmaining flavor compounds, at a twiperature 
of about $5 to about BS-F for about 3 to about 10 days to form a thisd mtxture, 
and treating the third mixture at & teinperature sufficient to inactivate cultures 
and enzymes in the third mixture to fomi tfie sulftny-dheddar flavor 
con^ponent; 

wherein the creamy-buttery flavor component is prepared by treating a 
second milk concentrate with a lactic acid culture, and optionally a lipolytic 
enzyme, at a temperature of about 70 to about 85'F for about 10 to about 24 
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hour^ to form a fourth rnbdure, adding sodium citrate to th<* fourth mHwe to 
form a fiftli n-ttsdure, treating the fifth iriixture with s diaoetyi-prcMJucIng flavof 
culture at about 70 to about 90''F for about 1 io et>t?*rt tO days to form a sijcth 
mixiure. arid treating ttie sixth mixture at a temperature ^ufticient to inactfvate 
the cultures and enzymes in th$ sixth mixture to form tfje creamy-byttety 
flavor component; 

whereirt Bie cheesy flavor component is prepared by Ireat'^ a thifd 
milk concentrate with a lipase, a proteas*, snd a peptidase at a temperature 
of about 60 to about 140*F for about 0.5 to about 10 days to form a fifth 
miifture and treating the flftli mixture at a temperatufie sufftetent to Inactivate 
enzynnes In the fifth mixture to form th€ cheesy flavor component; and 

wherein the amounts of the sulfury-chsddar ilavor oontponeni, the 
oreamy-bunery flavor component, and the ctieesy flavof component in the 
.puljured cheese ooncentrate and the .amount of cultured vlisese concenirate 
incorporated into the milk substrate can be adjusted to obtain flavored 
cheeses tiaving a wide variety of flavors. 



Datat)ed Daseriptionof the-lttVefttlon 
In the present method, the starting material is a milk concentrate or 
substrate in the Ibrm of^n aqueous prntesn and fat-containing mixiure. As 
noted above, although rt is generally preferred, largely for convenience, that 
the same or similar milk cencenirate corTipo$ltiof> is used to prepare each of 
the three flavor components of the prasent ctieese flavoring system, separate 
mll< coricentrate Gompositk)ns can be u»ed to prepare each of the three 
flavor components if desired. The aqueous rrwlk-derived concentrate or 
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concentratss (i.e.. fiighly concentrated milk system) gen«raily hav« total sotids 
contents of shout 30 to about 50 percent, protein contents of about 1 0 to 
about 1 9 percent, fat contents of about 15 io abcAit 30 percent, and lactose^ 
contanta of about 0,1 to about 10 percent. Preferably, the aqueous milk- 
derived concentrates have total skMs. c^rAetits of about 3S to about 47 
percent, protein contents of about 12 to about 17 petcent, fat contents of 
about 18 to abo-. l 25 peicent, and lactose contents of about 0.5 to about 5 
p^srcent. The nfioislure levels of the substrate are generally from about 60 to 
about 70 percent, preferably from about 63 to about B& percent The protein 
source can ba a dried protein or contjentrated matsrisi and is preferably a 
<Jai»y ingredient, such as milk protein concentrate, fr««iiDn«ted mBk protein* 
ooncentrated miikfat. whey protein eonoentrate. dried ^«hey, notvfat dry mlfk. 
or mixtures thereof. The fat soiii=e is preferably a miikfat &uch a* afiM^oMs 
mifhfat, butler, cream, or mirfures thereof. Other protein sources, such as 

protein, com protein, wheat protein, and/or rice protein can t>e used. 
Other non-daiiy fat aourcei?, stich afi vegetable oil. can be used. Tlie pH of 
the milk cortcentrate or substrata is generally In the range of about 6 to about 
7 and pt^ferBbls/ in the range of about 6.5 to abowl 6.7. 

A dried protein source, ff used, is reconstituted with watei. The water 
is ysed at a level sufnoient to pnjvide a totas moisturB of irom about 50 to 
about 70 pefceirt, prefsrably from about 53.to aboi* 65 percertt in the 
substfsife. Tits reconsStuted protein sourcje is combined with the fat source to 
provide tiie substrate, tf necessary, the pH of tlie substrate can be lowered to 
tfie proper range about 4.6 to about 6.0 and preferabl/ about 4,8 to 
about 6 .6) by the addition of an edible acid or by uss of a ladic acid 
producing microorsaniam. Suitable edible aciiis are non-toxic, inofganioof 
organic acids, whioh tncSude hydrochloric add. acetic acid, rnaleio acid, 
tartaric acid, citric acid, phosphoric add, lactic acid, and miadures thereof. In 
prsparins the milk conoenliate, a honwgenizsnion dewloe can be used, if 
desired and/tir neoessaty. ^ reduce the fat droplet particle size and insure 
homogeneity of Ihe substrate. 
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concentratss (i.e.. fiighly concentrated milk system) gen«raily hav« total sotids 
contents of shout 30 to about 50 percent, protein contents of about 1 0 to 
about 1 9 percent, fat contents of about 15 io abcAit 30 percent, and lactose^ 
contanta of about 0,1 to about 10 percent. Preferably, the aqueous milk- 
derived concentrates have total skMs. c^rAetits of about 3S to about 47 
percent, protein contents of about 12 to about 17 petcent, fat contents of 
about 18 to abo-. l 25 peicent, and lactose contents of about 0.5 to about 5 
p^srcent. The nfioislure levels of the substrate are generally from about 60 to 
about 70 percent, preferably from about 63 to about B& percent The protein 
source can ba a dried protein or contjentrated matsrisi and is preferably a 
<Jai»y ingredient, such as milk protein concentrate, fr««iiDn«ted mBk protein* 
ooncentrated miikfat. whey protein eonoentrate. dried ^«hey, notvfat dry mlfk. 
or mixtures thereof. The fat soiii=e is preferably a miikfat &uch a* afiM^oMs 
mifhfat, butler, cream, or mirfures thereof. Other protein sources, such as 

protein, com protein, wheat protein, and/or rice protein can t>e used. 
Other non-daiiy fat aourcei?, stich afi vegetable oil. can be used. Tlie pH of 
the milk cortcentrate or substrata is generally In the range of about 6 to about 
7 and pt^ferBbls/ in the range of about 6.5 to abowl 6.7. 

A dried protein source, ff used, is reconstituted with watei. The water 
is ysed at a level sufnoient to pnjvide a totas moisturB of irom about 50 to 
about 70 pefceirt, prefsrably from about 53.to aboi* 65 percertt in the 
substfsife. Tits reconsStuted protein sourcje is combined with the fat source to 
provide tiie substrate, tf necessary, the pH of tlie substrate can be lowered to 
tfie proper range about 4.6 to about 6.0 and preferabl/ about 4,8 to 
about 6 .6) by the addition of an edible acid or by uss of a ladic acid 
producing microorsaniam. Suitable edible aciiis are non-toxic, inofganioof 
organic acids, whioh tncSude hydrochloric add. acetic acid, rnaleio acid, 
tartaric acid, citric acid, phosphoric add, lactic acid, and miadures thereof. In 
prsparins the milk conoenliate, a honwgenizsnion dewloe can be used, if 
desired and/tir neoessaty. ^ reduce the fat droplet particle size and insure 
homogeneity of Ihe substrate. 
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As shown tii Figure 1, the fluid milk coFicenlrate, preferably conbsining 
about 1 So stMsul 2 percent ssilt, is then divided into three portions, each of 
which is tffiattsd (I.e., famiented) vi'Ah specific; enzymes, cultures, adjuncts, 
and QlU&r addfelves for predetermined time periods sufticient ta devslop 
specific flavor characteri-alcs. Specific enzymes, cuHures. adjuncts, sxvi other 
additives are provided icom which a "suffwry-oheddaf component, a *creamy- 
butiery'" comporjent ar J 3 "clTeesy' o<>mponefit can be praducsd. Although 
not shown in Ehe Rsure, each component stream can be subjected to an 
optional hamogenizalion step before or after fsrnner^tation. After 
femisntation. each portion is then heated to a tempersture snd held srt ti>at 
temperature for a time sufficient to irtaoUvat^ the co!(ur$ ar^<| enzyme 
systems. 

After the heat inactivation steps, the three flavoted cofnponents or 
substrates can be used separately o( cati be combinsd in groups of tMO or 
thtee to provide the desired highly flavored arttured che«se concentrate, 
preferably, the onltured cheese conceoUate of this invention contains 0 to 
atJQut &0 percent of tte sulfury-t^ddar component, about 1 0 to about 90 
peroem of ttie creamy-^uttery oorr^ponent. and about 10 to about 90 percent 
of the cheesy compnnent. More preSetabiy. the cultured cheese ooAcentrate 
of this invenlton contains about 25 to about 76 percent of the sulfuiy-ctieddar 
component, about 25 to abo«t 75 percent of the oreamy-buttery component, 
and about 25 to about 75 percent of the cheesy compofterrt. The cultured 
ciieese concentrate can be a physical blend of the components which btend 
is ttien used to prepared the desired flavored cheese. Altemafively. the 
cultured cheese concerrtrate can be formed by individually adding the 
oomponente to the cheese substrate; the resulting oomposiUen Is then used 
to prepare the desired flavored cheese. 

As illustrated in ExanTpIe 6. the flavor building block materials (i.e., the 
three flavor compotier»ls) can be added to a milk substrate wtiich is (Jien used 
to form & cheese. AHemafively and as itlustrated in Example 6. the flavor 
building block maleriafe can be added to en already prepared cheese base. 
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The relalive amounts of three oomponents in the cultured cheese 
concentrate, as wel! as the total amount of cuStured cheese concentati^ 
irtoorporated, can be varied io achieve particular flavor combinations or flavor 
notes depending on the desired flavor charaoieristics. Usirig the thiee 
components and a cheese base, « wide variety of cheese types can be 
prepared a$ iUuatrated in the followtng Tabis 1: 



Tsbie 1: Illustrative Cheejses Prepared Using the CultureiJ Cheese 
Conceniarate of tt>B Present Invention 



Cfteese 


Cultured Cheese Coni^iiibisitft 






SuKufV-aieddar 


CfeaRiv-Butten^ 




Pneess Cheese 


17 


7 


t.3 


Cream Ghfeftse 


0 


e 


2 






1 


e 


3 




S.3 


3.3 


S.3 






G 


1 


3 




0 


7.5 


2.6 


Patmssan 


1 


3 


.6 


Romano 


1 


1 


Q 



Geneially. the resulting cheeses contsin about 1 to about 1 0 percent of the 
culiured cheese concentrate and preferably about 2 to about 6 percent. Of 
oouise, as those sKilksd in the art wiEt realize, both the relative 8i>d total 
amounts of the v^ous components can be modified and/or optimized to 
achieve a particulariy desiied flavor profile. Adctltlonally, th^se thi% 
componetits can be used to obtain other flavored cheeses and can be used in 
various cheese liases (e.g., process cheeses, process cheese-fypefood 
products, natural cheeses, cream cheeses, cottage cheeses, and the like J. 

As noted afeove and shown in Rguie 1. the fluid mSk conoentfSite is 
divided into three portions, each o( whicii is treated (l.e., fermented) virith 
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specific enzymes, cuftures, adjuncts, ando«ier additives foi a predet^nnined 
pericsd of time suTjiciant to develop specific flaw characteristics. Specific 
enzymes, cuKures. adjuncts, and otl>er additives ara provided from which the 
"aulfufy-cbeddai^ component, the "creamy-bultery' component, and tha 
"Cheesy" asmponeni can b0 prodW(5ed. The processes for preparing these 
components do hot require whey drain^$ «t«ps. "Hie pfepaiafiwi of each of 
the flavor components nov ; t>e described. 

Sulf»fv>Chedriar Component . The (>re!para1lon o* the sulftjiy^eddar 
convponent is preferabJy oarried out in a tm stage prdcess as lliiistrated in 
Figure 1 . In ^ ftret stage, e lactic add culture is added to the milk substrate 
and are maintained al about 70 to about S^'F for »bout 1 0 to about 24 hours 
to obtain a pH of abcrtit 5,4 or Isss. Preferably, a lipolytic ertzyme and a high 
proteolytic adivit/ culture or protease enzynie are also added with ttie lactic 
acid culture In the fifst stages Jhea s SrevffiiacJterfum Ikiens culture Or a yeast 
from the genera D&bammyces or Kjuy&omyGes and a suifur-contaSftlng 
substn*t*^ • vhereby the culture or yeast can cortvert frie sulfur-containing 
substrate to orgariolepfically potent sulfeir-oontaintng flaY<5f compounds is 
added and Uib ferrrtentation oontirwed for about 3 to 10 addiJional days at B 
tempersiure of about 65 to about flfi^F flsieferably at about 72 *F}. Preferably 
the Sr&nbadissium fisyens cidtwe i& used io form the sulfur-containing 
compounds. There should not be any heat inactlvatlon of enzymes/cultuiies 
between the two fermentation stages. The enzymes can be produced freim 
various nicroorganisms or extracted from plant of animal tissues, the 
various enziTne$ of the enzyme $ystem are available oommerclally as dry 
powder* or m liquid foim. Preferably, both stages are carrisd out in a single 
vessel. Piefsrably. the reaoliop mixture Is subject to aeration during 
fermentation to prevent anaerobic conditions and to provide good mixing. 
Generally, conditions should be maintained to minimize please separation 
during fermeolalJon. If phase separalion does occur, an optional 
homogenization step can bs used after fermertalion. After completioft of the 
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two fefmenlatiori st^ps or plages, the atftures and enz^nes are inactivated bjr 
heating tP about 145 to abouS 190*F for about 16 seconds to about 30 
mintitsE, preferably to about 155"^ for about 10 minutes. Preferably, the 
reactior^ mixlure is recirculafed during inactlyation to improve heat transfer 

As noted, tfie S/ew&aoteWfH Sftens culture is preferably used to forrn 
the sulhir-contairtlng compounds. If desired, a micworg^inism genetically 
iTwMJified so as to provide similsi BrBV^actetUm linens acUvSy can foe used in 
pl3(« (?f ti>e Br^vibaatenum linens culture. For purposes of tiiis inwntfon, 
such a genetically modifisd microorganism is considsred to be included wWiin 
the lerrTt "Sr^i/ibacierium linens culture " 

For purposes of this irivefition. ttie "sulfor-oontaining sufjstraies" are 
stilfui-cc>ntalnir>g free amino acids, tripeptlcies containing sutfur-cont^ining 
amino acids, snd protein hydrolystates conitaining siitfur-contalning amino 
add& Suitable food protein hydrolysates ase avaM^, Ibr example. &om 
Quest International (Hoffman Estates. Illinois) under iradenaiites N-Z-Amine, 
N-Z*Cas9, Hy-c^'S'"^ , and Pepticase, m well as from other supplisrs, 
Pnafenabty, (Jiesulfur-contair^ng substrates includes L-metbionine, L- 
giutathione, and L-cystelne, In egpecialiy preferied embodiments, the suHUf- 
containing siiistfiate is a mixture of L-meftik)ntr>e and L-glutatftione, a 
mixtuns of L-me«iionine and L^^afeine. or a mixture of L-methionine. L- 
giiiiathione, and Lni^gfelne, Ttie sulfur-containing subslrates are generally 
added at a level <rf about 0.01 to about 1 percent. 

Ir» a particular preferfed embodinrtent. the eulfufy-oiieddar oomponei^t 
is prepared by treating tl^$ ttiitk concentrate (pH about 6<0 to about 6.7) Wi8l & 
lactic add culture, a lipolytic enzyme, and a higti prot«olytio activily culture in 
a first stage and then, without any Inactivation, fyrther treating with a 
Bfevib&cmjm rmns culture wi«i added L-nieiliionin© and L-gl«tathlone, 
added L-tnethiontne and L-cysteine. or added L-methiotiine. L-glutathiooe, 
and L-cysteine. The first stage Is caried out for about 10 to about 2A house 
¥t a temperature of sbout 70 to about 66*F. The second stage Is earrted out 
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for ssfcsout 1 to 10 days, preferably for abotjt 4 to abou* S &<^ya. af a 
tejflpefature of about 70 to about ©6''F. Although It Is preferred tfias ihe Jwo 
stages be carried oul sequentially as shown in Figure 1 , th^ ^ be 
combined into a singfe fermentation step. Such a siMDie stage fermentaiion 
process »$ generally earned oui at about 65 to about 85 *F for about S to about 
10 days. 

Ah especially pref«rre<iicomposHk>n for preparing tl>e suffufy-cheddar 
c»mponer*t is described in the following Table 2, Example 1 Blu$trate« ttie 
preparation of the sulfury-cheddar oomponent using ths ingredients and 
'tricar levels listed iii Table 2. 



Table 2: Especialy Praferred Compcsition tor Prepaiing Sulfury-Cheddar 
Component 



Ingrgd^efit 






Funelion 


SXUF/DFMik 


balance: 


96.78 


rniik substrata 










Pragaslric esterase 


0-1 


002 


lipolytic ert^yjiTiS tor hydrdysis 
q( fat to free falty adds 


Ladopaaaus iacHs ami 
ctsaotks 


0.001-2 


0.01 


staiter culture to coiweri 




QJUODi - 1 


0 001 


SaKor atjjunci cuHure wilh 
tuQh protelovSc esMv to 
CQrwrt caselfi to peptides 


ISffCOiKfStaqe 








I3imtaet&rkmj linens 


0.001-2 


0.01 


Itarvor ^junctOJtture to 

compounds 


U-mfethionine 


0,01 - i 


ai 


anninoacfdsubswtefof 
sulfur coni^iind generatiofi 




0.01 - 1 


0.1 


iri-peptide ?ubst»afe and 
processing aldtocteate 
reckjx adyWbfiuiri condlfions 
for flavor developmant; 
fiydrolyzed to free smm 
acids 
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Olher sulfur-coniaining substrates, if used, are generally present in a lev^J of 
about O QI lo aboui 1 percenL Femsntation is preferably' carried out with 
g^iration to prev^nrt the reac^an mixiure from becomirtg anaerobic and to 
provide good niixing, Aeratiort is preferably effected usirsg air introduc«d into 
{he reaction mixiure using a diffusion pi»te or an in-line air sparger, tf 
appropriate (i.e., if phase scsparation occurs), the reaction m'cctvrs a&fi 
optionally be homogenized prior to ftjrHvsr trsatmeflt. After fermenlallon, the 
cultures and enzymes are inactivated by Jieating at about 150 to about 185°F 
for about 16 secittids to about 30 minutes; preferably, aeration is 
diacontiriued throughi>ut the he*if inactivalion process. 

The sulfur-containing substrates are added to a&ai&i In ttie pioduction 
of sulfur compounds important in dieddar, especially sfiarp cttdddar. flavor 
development. Preferred sulfyr-contanifig substrates include L-meihionlne. L- 
glutstl^iono, L-i^MeJne, and mlJ^tiii^es thereof. The L-methionine is used for 
aullur compound generation through the action of the Br»vibarJsfium Unsns 
cuSture or tho yeast {p(^f&t$b\y Bn^wflb^c/erium *flens). The Irt-peptide L- 
gSutathior^e (!.©.. glutamine-cystelne-glyBlns) and the amino acid ^cysteine, in 
addition to s/^^ns sfbstiales. also act as processing io create redox 
equilibrium conditions whidi fadiitale flavor pfoductiort by tine generation Of 
desirable suiliir flavor compounds {i.e.. methanofhioi, dimethykiisulfide. and 
dimethyltrisulfide). Hydrolysis of L-giota*hione to free armirio aoids by 
micfobisl en?:ymes is expected during thefeimentalion period- Furttier 
hydrolysis may siso ooairduring sybsequent heattreatmenKi.e,. during 
inactivatiari and/or Incoiporstion into cheese base). Generally, expected 
levels of L-glutatijione in the find cheesse product (Le., the flavored cheese 
prcKlud produced vm tlte pnasent cheese flavor syateirt) are le«s than about 
10 ppm 

The resulting sulfury-cheddar coDipont^nt which is produced is typically 
a liquid or paste with a moisture contenl in the range of trom aboLit 50 to 
about TO percent, pi^ferably Imm daauH S3 to about 65 peroenl The sutfury- 
Cheddar component can be spray dried lo provide a powder witii or without 
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the addition of earner materials, such as whey concentrste Or mattotJextrins, 
The stiHury-checWar oomponent generglly has the fcsilow&ig fifivor 
characteristics/profile shown in Table 3, Th* sulfury-cheddar comportent 
lik^ty contains other poteni aroma or flavor compounds, including suWur- 
contsining oompounds, whlcii have rut been detected. 



Table 3. Typical Flavor Profile for Solfury- Jheddar Cotiponent. 





Range 


TvpJoal 


Methanelhiol' 


7Q0-1$M 


3.7M 






9.7M 


DimeShyttrisulfide' 


m-5m 


SSM 




5QG - 1S0O ppm 


&16 ppm 




-!J5 - 100 ppm 




gut^ric acid 


100 - $00 ppm 


266 ppcn 




10-200 pptn 


»2ppm 


Octanoreadd 


10 ■ 200 ppm 


4Sppin 


Decanoic acid 


lO'^OQ ppm 


64 ppm 


Oodisearich; add 


10-200p^,_ ■ 





Sulfur Dompounos ate reponftd in pask v^ne areas as determined using gas 
tAwonwrnrsf^y. fA ■ ntiilion. The Inhial peak valuer aFeas forttiese sulfur 
cDcnpoiinds was tissenEially zsto. 



Cf^amv^uHerv Component The pf^aration of th© creamy-buttery 
component is preferably carried out in a two stag© process as fllustrated in 
Figure 1. The preparation of the creamy-bwttery oorjiponent is carried out by 
additig a lactic acid culture lo the mill< concentrate and then fermerrting y?e 
mixture at about 70 to Sa^F for about 10 to about 24 hours. Preferably, a 
fipc^ytic enzyme is also added to the milk concentrate alonfl with the laciic 
acid culture. A difkCetyl-ptodudng flavor culture and sodium citrate are ili«n 
added and the fermentation continued a! about 70 to about @0°F, pref3r£ii>|y 
about Bl'F, for about 1 to about 1 0 day&, preferably about 5 to about 8 days. 
The enzymes can be produced from various microorgantsmsi or exfradisd 
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from plant or animal tissues. Tfie various enzymes of 1he enzyme system ai^ 
available cofnmercially as dry powders or in liqutd -fonn. Preferably, the 
reaction miicture is subjecUo a<irat»on during fermentalion to prevent 
anaerobic coridifions and to provide good mixing. Phase separation does is 
not a significant problem during fermentation. Aftsf completion of th@ 
femiferttaH'on step, the cultures «nd enzymes are inactivated by heating to. 
sbcrnt 145 to about 190*F for about 16 secoftrs to alxfut 30 rrknutes, 
preferably to about 1 BB^F for about 1 0 minutes, 

In a partlcuiar prefetred embodiment, the creamy-butteiy oompooent ts 
prepared by treating the milk concentrate (pH abowt 6.0 to about 6.7) with a 
lactic adfJ culture end a pregastrio esterase in a first stage and then, without 
arty inactfvation, adding podium citrate (generally about 0.05 to about 5 
pefcenl) and further treating with one or more cultures which have the aOBity 
to produ<je diacetyl from citrate. Preferred diacetyl-pioducing cultures include 
Leuoonoetoc and L^ococcas iactis ssp. ladts biovar. dfacefy/ac/Zs. The first 
stage fermsntatiott is carried out for about 10 to atxiut 'wurs at a 
temperatut^ of about 70 to abpul 8e'F. The.second stage is carried out for 
about 1 to about 10 days at a temperature of about 70 to about SO'F. 
Although it is p^etred that (he two stages be e^riied out eequentialty as 
shown in Figure 1. fhey may be combined into a single fBtrrierilation step. 
Such a single stage fermentation process is generally carried out at a 
temperature o( about 70 to SO* F for abowt 1 to about 1 0 days. 

A$ noted, the Leuconostoc and LactOGOOGUS la^s ssp, facrffs biovar. 
ciiacety!3<^is wiitores ate tlra preferred dlacetyl-prockicirjg flavor oijitures. if 
debited, a microorganism gerteSicaily moditied so as to provide stmiiar activity 
can be used in place of the Uuconosloc and/or LadocoGCUS fscUs aap. facfis 
biovat . dfaceOfllacf/s cultures. For purposes of ttiis invention, such a 
genetically modified microorganism is consideied to be included vsithirj the 
temi 'diaoetyl-producing fiawor cultures.' 
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An e$p$claliy preferred composiiion for preparing the or-eam-z-biittefy 
oorflponent is described in the following Table 4, Example 2 illustrates 1h« 
preparation of the creamy-butiefy caniponent using th$ iitgreciients arwf 
"typicsl" levels listed In Tabte 2, 



Tabfe 4: Especially Preferred Composition for Preparing Creamy-Butteiy 

Compor>ent 



(nnr«iietit 


Range (%> 


Typical J%) 


Function | 




talanoe 


99,8S 


milk substrate 


Fitsteiage 






0-1 


0.02 


iipof^ enzyme fof hydrctysis 


Lscft)!»<Jcy^ /acfii and 
Laotoooociis isctis esp. 


- 2 


0,01 


itarwr culture to eonvert 
lactose lo ladic {wkl and 
decrease pH 




Solium Citrate 


0.01 - 10 


0-3 


eubstrak Jiaoetyi 
production and Banof 
geneiation 




0-1 


aoool 


flavor adjiinct cuRure for 
pTwJticiion of diaciii^l fuin 




0-1 


0.OOO1 


flavor pdjunet cuHure for 
ppcxJucUon of 4iaatfi from 
GftiBle 



After fennentafioti, the cultures and enzymes are Inactivated fay heating at 
about 145 to about IfiO'F fof about 16 seconds to abmk 30 minutes, 
preferably to about 1B5'F fw about 10 iflinutes. Preferably, seratioo is not 
used during or after the heat ioactivatibn proosss. 

The resuSfirig creafny-bnttejry componiirtf which is produceiJ Is typically 
a liquid or paste with a moisture coment in the range of from atjoot 50 to 
about 70 peicent. preferably from about 63 to about 55 percent. The crsamy- 
t>uttei¥ component cart be spray dried to provide a pcswder with or wHhertitthe 
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addition of carrier materials, sucli as v/hey concentrate or fnaltodextrins. The 
creafny-biitlery component gerwsfaliy has (he flavor ct3aracteri5ticat>rofite 
stiown in Table 5, The CTeafii^-butiety component likely contains other potent 
sroma or flavor compounds whidi ha^Ni not been detected. 



Table 5. Typical Flavor Piofil& for Creamy-euttery Component. 







, TypLMlfeBfflL_. 




1>1S0 


41 




1-S 


2 


□isoetyi 


20 -400 


176 


AoeWo add 


400-1000 




pn;>;Monic ackl 


<26-1(» 


<26 


Bijtyric acid 


aoo-soo 


275 


Hexsnolo add 




85 


ooftnoic notd 


10- IOC! 


30 


Decanuk acid 


50-160 


8& 




60-150 


106 



Cheesy Component The ciieesy ccxnpon$nl oan generally be 
prtipared using the stalling materials and procedunes descf ibed in copending 
United Stales Patent Applicatioii Setia! Number 09041,082. filed on August 
27, 1 993. which is hereby inoorponated by (neference. The enzyme system 
used to prepare the cheesy componsrit Jnckides a lipase, a protease, and a 
peptidase. The substrate is treated with the enzyme system at a temperature 
of from about 60 to about 140°F fct a psriod of from atsoui 0.5 to about 10 
days, preferably from about 1 to aiaout 3 days, to reach the desired cheesy 
flavor level The en?-ytnes car* be pnrfuced from various microorganisms or 
extracted from plant or animal tissues. The various enzymes of tfrie enzyme 
system are available oommencially as dry pcwiwters or ai liquid fom. 
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Lipase (sometimes referred to as an esterase) i$ $n enzyme which is 
Weil known in the art. Lipase sre typically rferived from the gullet (issues of 
young animals (caives. kids, or iambs}, from the pancreas of adult animals, or 
from mlcfoiMai sources. Various oommerciai preparations derived from gullet 
ti@5u« are avaiiaOia from Si<W Bioindustries, Maradiail Laboratory, or other 
such companies under various trade names. The enzyme can be 
fnanufactured by grir>ding edible guii^ vMt salt artd nof. fat dry miik, drying 
the mixtLir&, and gnnditig agari. MicrcAiial sources of lipase are, for exampie. 
ftte molds Candida cylindracsa Type Vlil, Aspergslus oryza», A. nfger, 
PendKlum roquetorti, P, gSsuctsm. and Rhkopus oryz^. 

In preparing th© cheesy component, a powdered iipasa {preferabJy « 
fungal lipase) is generaily ussd at a ievel of about 0.05 to about 0,4 percent 
A suitable iungai lipa&o \$ commercidliy available front Bio<;aiaiy£tfi wider tlie 
tradename Lipomod 1S7, 

ProteJiBes are enzymes which can be derived fwm fungal, plant, or 
animal sources, s« is well^nown in tt» act. Examples of suitable protease? 
Include Enzeco Meutral Bacterial Protease 2X avaBaWe from Enzyiiie 
Development Corp. and f»romod 215 »raiiable from Bfecatalyst The 
powdesred proteases ar^ generally used at lesvels of inxn about to about 
1 percent, preferably at ievels of from 0.1 to about 0.4 percent. 

An enzyme wim peptidase activay, prefejably amino peptidase aclivity, 
is used in the enzyme system; such enzymes act upon bitter flavored 
peptides tha! resuit from protein hydrolysis. The peptidase enzyme in Eonoerl 
with the proteose enzyme creates a high concsntialion of free amino acids 
«nd small peptides which contribute to the cheese flavor. Hie peptidase can 
be a purified enzyme materisl or oan be cells of a microbe which produces 
peptidase activity, such as L^ctobadHiis fteft^fcys. The cu&urie oalis can be 
spray dried, freeze dried, fnszen. or freshly cultured cells arid can be non- 
gfovring or capable of propagation within the substrate. Spray dried 
Lsi^acSlus helvetioiis cells are used ^ a level cf from about 0.01 Id about 3 
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percent, preferably from about 0,05 to abc-ut DM percent The preferred 
enzymes are powders. However, suitable? »qnid forms of these enzyjties 
would b« accepts bte for use in ti^s inventiart. 

The substrate Is traaisd with the enzyme syslem for a period of from 
about 0.6 to about 10 days, preferably from about 1 to about 3 days, to reach 
the desired cheesy Uvot level. The treaftneftt is conducted at e temperature 
of from about 60 to about 140*F . The desired flavor tev« : can be judged 
organoleptiaally and can be estimated through analytical measuremer^ts, such 
as pH, titrgtal>le acWity, and coitosntratiofi of free falty adds arvi amino acids. 
When tt^ target flavor is teaciied, (he ereymes are deactivated by heating 
the mixture to a temperatuie of from about 180 to about 210*F and holding 
the substrate al the elevated temperature fot a suffldent tima to insure 
complete enzyme deacfivistion from about 6 to about 60 minutes). 

The enzymes may be abided seqwenlially Of all at onoe Vs provide 
desired flavor profite, In the sequential addition of the enzymes, one or more 
of the en^mes is > dded end a treatment period of from about d hours to 
about 5 days is oonduct^sd. T1>e remaining enzymes are then added and the 
treatment continues for further predetemiined time of from about 0.6 to about 
5 days. There Is no inacSvation step betweari the secjuenf ial addition of the 
enzymes. 

In anothef embodimfifnt of the invention, a first onxym© Iraatmem ta((es 
place at a relatively high temperature of from about 120 to about 140*F. At 
least one of the eniymes Is added and la incubated at this temperature for a 
firat treatment of from about 2 to abotit 6 houfs. The remaining ©nKyiTtes are 
then added for a second treatment period of from about 6 hmiis io about 1 0 
days which lakes place at a (emperatwre of from about 60 to about 140"F. 

The process can be, and preferably Is, conducted in a single vessel 
•mthout tranter to additiot>al vesseis for sequential steps. Tne vessel b 
prefetentially provided with mixing equipment to insure good contact between 
the enzymes and the substrate materials and to maintain Hie solids in 
suspension. A wraped auriace mixing tank is preferred. A recirculation and 
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homogenizalion device may be employed to pievenS segr^getion of a fat 
phase from aqueous materials and to aid in rjiaintalTiing the solids in 
Euspeinsion. Water may be added during the fermenl:Bt!DTi to rnainJain 
desired moisture content and acidic or ijesic rrialerials may be added to 
adjust the pH. 

In a particular preferred embodiment, the ctieesy cottiponent i$ 
prepared by ti'eatiftg the milk coocemtrate (pH about 6,0 to s^.out 5.7^ with 
added rransodium phosphate with a neutral baclerlal prtitease, an efizjme 
Willi afiiincjpepfklase acftvity. a fongal pr<Xease. and a fungal lipa?© for about 
two days ai 3 temperature trf about 100 to afc>oirt 1 tO'F as b\\owU it) Figure 1 

An fespeciaiiy preferred composition for preparing 8ie cheeky 
comporjent is described in the following Table S. Btampfe 3 illustrates the 
preparation of the cheesy componeni using the ingredients and "(ypicai" 
level? listed in Table 2. 
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Table 6: Esp^Cial^ Prefeited Composition for Preparina Ch<Sfi$V Component 









FuncCldi 1 






DS.2 


milK w1>stra(e 


Pfwsphate 




1.0 


eniiiisifiertoaklin 

suspension 


H&msi bsctef lal 

protease <Ef>?.Bpo 
Neutral Baeterial 
Pn>t&9$e 2X, Etizymfe 
Devofopmervl Corp.) 


0.01 » 1 


0.15 


hydrol/sts of lOife proteins to 
amino acKis fOiT flavor 


LactObaciBua 
twMcxJa (EnzoBsol. 


aoi-3 


0.14 


amlnofieptjdase acUvlly 


Fungal Protease 


0.01 - 1 


0.29 


pfotacijfta;ftj«:y(Kiefof | 
hydroli«isCii{ mill; proteins to 1 
polypeptides, pepitidco, and j 

anano acids tor fSavoT 

generation | 


(UpofTiod 1S7. 


0.01 - 1 


0.12 


lipase etvtyrM ftK hydralyas 
of fdt to tree ratty 
deveiopfTiHrt o{ •ipotyto tiavor 


SorisicAcid 


0.01-0.5 


0.1 


RioM HUvlCiitcr 



Fefmenlation is preferably oaiTied ou? with recifcuiatior- usSrg a slwiar pump to 
prevent Hie readion mixtufO from beoomtng anaerobic and to provide gotid 
myang. After fefmentaSon. «ie enzymes are itiacfivated by applying heat 
(generally about 1 BS'F for about 30 minutes); preferably, recifiSulation is 
oontinyed throughout the heat inactlwation process but witfiout using fhe 
shear pump. The preifeffsd ciieesy compotwnl prepared wi«i the ingredients 
in iKe above Table generally has improved flavor charaderisfica (i.e., a 
stranper cheesy "bite") than simnar components prepared using the specific 
staring materials and pfocedyre$ described in oo-p&nding United States 
Paten* Application Seriai Nuinber 09/141,062. 

The resuKing cheesy component which is produced is typically a Itquid 
or paiste with a nwisiure content in the range of from about 50 to about 70 
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percent, preferably from about 53 to sbout 66 percent. The cheesy 
component can be spray dried to provide 9 powder witti or without the 
addition of carriar Piaferials. such as whey concentrate or maltodexlrins, Tlie 
cheesy comporient generally has the flavor characteristics/profile shown in 
Table 7. The cheesy component iihef/ contains other potent sroma or flavor 
compounds which have not bson deleded. 



Table T, Typical Flavor Profite for Cheesy Component 







, — ^^QEisa! 


Ge! profile 


9-34k(100%) 


G- 11k {100%) 


Protease iacSvity 




g.es Fl, initensitjf units^jwn?g 


Acetic acid 


10 -100 ppm 




Propionic a;id 


<2S ppm- 100 


'^1 00 ppm 


Bii(Yf*c add 


2000 - 7000 ppm 






1000 -eOQO ppm 




Octan«*c add 


lOCO-ilOOOpp, 


2922 pciiii 


DscancitCiaciti 


AQQO -10000 ppm 


&230pprn 


E>odleciariOic acid 


4QGO-10OaOiil9m 


7145 ppm 



The following examples further IHustrafe vatious features of the 
invention. U* are Irflended to in no way limft (he scope of the mverrtion as set 
forth in the appended ctalms. Unless otherwise noted, all percentages and 
ratios are by weight AD reference dieiJ in the pnasent specification ^ 

hereby inoorporated by reference. 

gxamp1?_l . This example ttlustrates the preparatiosi of the suHury- 
chedcJer component. Fresh whole miK wa$ combined with ftesh cream ii^ an 
amount suffioient to obtafn a standardized milk with a fat content of about 54 
percant based on dry matter. The standarteed milk was pastaurizsd in a high 
temperature hisat exchanger (HTST) si WP for 16 seconds and then 
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cooled to ISO^F. The cooled milk was 4hen concentraiorf io 5X in a spiral 
wound uHrafiftration (I.IF) s/stem with difiltrafton (DFJ to reduce ihe laclose 
content to about 1 percent. The UF/DF milk {4222 pounds). V¥itt> 2 percent 
added sail, was tieat treated at ISBTfor 10 minutea in a agitated, jacketed 
vessel and then cooled to 76'F. The mills ooncentiatft contained 41 .8 percent 
aolfds, ZZ.6 percent fat, and 15,4 percent protein and had a pH o* 6.4. 

Lactic acid startw cultufe (0.01 percent: Lactosooous laiSis am. 
Ladococcus Isctis ssp. cramons. R6Q3 fiorr Ctir. Hansens, Inc.), 
Miaroooocus <0,001 percent), artd pregasstric esterase (0.02 perront) were 
added to tiie ftiili< concentrale and termenied in a first stage for 1 7 htnits at 
75'F tD reach a pH of L-methionine (0.1 percent), L-gltitatMione (0.1 
percent), and an adivated cOlture of BFe\/&>$KAof%m Sn&ns (1 percent) were 
added to the first stage femieniation product to initiate the second stage of 
fhb fermentation proosss. Prior to its iise, the Brsvibsol^/fum linens culture 
was activHted urwSer aerobic conditions for 48 hours at 7S*F ir> Iryptic spy 
brotTi (TSB). Th© second stage fermentation was ued for an addl^al 
7 days with aeration at a temperafejre ot 72" f ; the pH at the end of ttve 
second st^ge was 6.75. Vne tevel of sulfur impounds tttethanetiiiol. 
dtmettiyWisuride, and dimelhyltrisuHide) increasetl dramatically during the 
fermentation pn^cess (see resutt^ iti Table 3}. The resulting sullury^heddar 
ooniportent was heated to 155'F for ten minutes in order to Inactivate the 
cUtuies artd enzymes and to extend the shelf life oithe prodtlct, A relatively 
small loss oi sulfur compounds was observed in the deactivation step. The 
flavor prcjfile for the resulting sutfury-cheddar co,Tiponent is in Table 3 $t»ve 
uixlerttie heading 'Typicaf." The sulfury-cheddaf component had a total 
solids of about 4 1 percmt and could, if desired, ba spray dried lo form a 
^utfuTV-cheddar flavor powder. 

Example 2 . Thl$ eKatrnple illustrates the preparation of the creamy- 
buflery component. A milk concentrate sirralar to the one prepared in 
Example 1 v/as used as the starting substrate. 
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Laciic acid starter culture (0.01 percent; Lactococcus hcHs and 
Laciococcjfs Isdis ssp, cmmoris; RGOS from Chr. Hansens, Incjand 
pv^astric esterase (0,02 psroeni) were added to the milk concentrate and 
fennented in a firsl stage fcr 17 hours at 75<*F to reach a pH of 5.^6, After 
h&ating to 82'F, sodium citrate fO.2 p«rcefii) and activatBd cultures of 
Leuconostoc ^0.1 peir-enl) and LaotocoPdiS kctis ssp. teofte biovar . 
iiiso^ylseHc <0.1 percent) were added to the first stage fermentation prot-jd 
to initfate the second stage of the fermentation process. Prior to their use, the 
LeucotTOStoc and LBchca&ous (adis sftp. /acfe biovar, rfiafJ^ac&J cultures 
were activated overnight at 75'F in MRS broth. The second stage 
fermentalfon was continued for an additional 6 day© with aeration at a 
lemperisture &f ^l"?; the pH at the end of the second $tag0 was 5.29. The 
diacety) level incieased from an iniliaJ value of about 1 ppm to about 176 ppm 
at the end of the second stage. rssulting creasny-butlery component waa 
tieated to 165°^ for ten minutes In order to inactivat* the <siStwes and 
enzymes ai>d to extend the sheK life of the product. A relative^' <■ rtali loss of 
diacetyj was dsserved in the deactivation step. Ihs Savor prtrfile for the 
resulting cteamy-buttery component is io Table 6 above under th« heading 
Typjcal " Tlw creamy-butt^fy component had a total solids of about 42 
p&rcenl and csouW, if desired, bo spra/ dried to form a creannv-buttery flavor 
powder 

Example S . This example Illustrates the preparation of ttie dieesy 
component. A miik cooceiiiiate was prepared using milk protein concentrate 
<MPC) povwJer, water, anhydfous milk fat end salt. 

MPC powdsf and salt werie bydrat^d with >W9m water in a Vacuum- 
Cam injection mixer to tdim a protein siuny. The pratein skiny was 
transferred to an agitated jacteeted vessel with continuous recirculation using 
a etiear pump. Melted anhydrous mikfat was then added to fomt ttio trik 
concentrate. The resulting mtik concentrate cmtained 43.5 peroenl aollds. 
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18.6 peroen' fat. 13.7 percent protein, 2.8 pefcent laclose. and 1 -SS percent 

1 he niilN conoentfSte wsis mainfained the same agitated jackBte<J 
vessef with continuous recirculation using a shear pump during ttie 
fenmntation pto!>ess. Monoeodium phosphate (0.5 percent) was added and 
the sluny was heated at 102" f for 1 5 minutes. After cooling to 104 '^F, an 
enzyme slurry containhg neutral bacterial protease (about 0.18 percent; 
BnzvQo Neutrat Badeiial Proleass 2X, Enzyrrte Development Corp,), 
Lsciobscillus heh>eiictJS{sbo\fiOA4 percent; EozoB^ct, Mediphsrm). fljnt)al 
protedi>e (about pgroent; Pfomod 215, Biocatal^rses), and fungal lipa^ 
(about 0.28 percent; Uipomod 187. Bfccataiysts); percentages are based on 
the toia! weight of the fermentation ml»ure. Femnenatian was continued fof 
48 hours ^ KM'F with continuous agitation dtvi ledrculatioti using {he shear 
ptjmp to maintain dmul$>ion. After completion of th$ fermenation, the 
enzymes were inactivated by heating to 185 'F for 30 minutes; aeration was 
continued during uiadivation tmi without using the shear pump, The Havor 
profile for the resuiting cheesy comporvent is in Tsbte 7 above urider the 
heading "Typical." Sorbicacid (about 0,1 percent) (hen added. The 
cheesy component had a total solida of about 43 percent and ooirld, tf 
desired, be spray dried to form a cheesy flavor powder. 

Ex arTiple.4 . Tliirty-four pounds milk (3.5 percent butterfel) and OJS n)i 
double sirength ainatto e«Jor were added to a email c*ieese vat at a 
temperature ot 8S'F. Frozen, peNeted starter culture (2.45 g; Civ. H€in8en$, 
Inc.) w«$ added and the mixture allov.'ed to ripwi for 50 minutes. Ttie flavor 
building blook iriaterials (i.e., sulfury-cheddary. creaniy-t>une<y. and chsesy 
components produced in Eramples 1.2, and 3, reepeciively, at a 1:l:i lafio; 
30 3 total) was mbsed into the ripened milk. Rennet (1,7 ml Chymax Extra; 
Chi. Kansens, Ino.) was then added and the resuib'ng mixtuns allowed to 
coagulate for 30 minutes without agitation. The set curd was thon cut into 3/a 
inch cubes and allowed to rest for i5 minutes. Alter this rest period, the curd 
was gently agitated by hand while increasing the temperature lo 102*F over a 
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thirty mimite period. The curd was cOOkad at 1 02°F for one hour, ai which 
tirrve the whsy v/as allov>fe(i to dram from the curd. The curd was allowed to 
fuse inio a stilid mass an& flipped eveiy 16 minutes over a 90 minute period. 
The resultirtg small sJab was mtlled into i4 ic K x 2 inch pieces. Three 
applicdliong vf salt (12.9 g/applica^on) wore made wilh & itllnute intervals 
between each spplicaticn. The roeuiiirtg salted ovrd was placed in small 
cheese hoops and pressed overnight. After pressing, the cheese was placet) 
in a vacuum chamber and pressed ioi ar» additionai hour. The full/ pressed 
cheese was vacuum sealed (n plastte until evaloattoft. Control cheese was 
prepared in the same manner except that the flavor buildinj block materials 
were not iticJuded. The cheese prepared using the flavor build block 
materials provided good Savor and organoleptic characteristics. 

Examale S . Thirty4our pounds milk ($.5 percertt butterfat) and a.7S rhi 
.double sirength annatto color were ackJed to a srroM cheese vat at a 
Ififnperaiure of 88"F. Frozen, pelleted slarler culture {2.45 g: Chr. Hansens. 
Inc.) was added and the mixture allowed to ripefi for 30 minutes. Rennet {1,7 
ml Chymax Extra; Chr. Hansens. inc.) was then added and the resulttng 
mixture ailowed to ooaguHate for 30 mitiiites without a^ttfttion. The set curd 
was then cut inio 3/B inch cubes and allowed to rest for IS minutes. After this 
r<e$t period, the curd was gently agitated by hand while increasing the 
temperature to 102'F over a thirty minute period. The ourd was cooked at 
1 02 for one hour, at which tirne the whey was allosved to drain from ib9 
curd. The curd was allowed to luse irilo a solid m^S3 and fSpped ©very 15 
mirRrtes over a 90 mtRuto perwd. The r^uKing small slab was milled into x 

X 2 inch pieces. Freeze-dHed flavor t>uilding block materials (l.e., sulfury- 
Cheddar, oreamy-buttery, and cheesy compohents prodyced in Examples 1, 
2. and 3, respectively, at a ratio; 30 ^ tvtal^ wa» mixed with 38.9 g ^att) 
and then divided into three portions. Three applications of the buildkig block 
materials ahd sal! mi)Cture (22.9 s/applioatkm) were made with S minute 
intervals between each application. Tlie resulting salted curd was placed in 
small cheese hoop* ar>d pressad overnioht. After pressing, the ch^se wras 
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placed m 5? vacLrum chambef and pressed for an addRiona! houf. T*re fully 
press&d cheese was vacuum sealed in pfastic until evaluation. Control 
chee&e was prepated in the same mantwr except that me flavar building 
block matemit were not induded. The c{>eese prepared using the flavor 
build block matensis provided jjood fiavw and or@^note[rtic characteHstics. 

Exatnpleg. Using tiie eirtfgry-cheddar flavor cwnporwnt prepared in 
Example 1 , ftie creafny-byttery flavof oornponeftl prepared in Example 2. and 
the cheesy flavor corrtfxinent prepared n Example 3. 9 pasteurized process 
cheese spread laaf having sharp cheddar flavor notes vva$ prepared. About I 
percent cf the sulfirry-cheddar flavor comp«ierjt, about A percen! of the 
cresmy-butf^ry flavoi' component, and aboul 1 peroetil of the ehaesy 
component wtsre added to a frMum of young and mild chesse^. Other 
ingredisnts were then added at Ihe Mowing levels: 



Whey Powder <1% 

Milk Protein Concentrate <1% 

SorbicAcId <o,5% 

Cheese Color •«0.5% 
Monossodfuin Phosphate 

& Disodiom Phosphate -3% 



Th@ rasulling cheese irvxture was processed in a Danirow laydown direct . 
stearn Injected csmk&r (Damrow Co.. Inc., Fond du Uc, Wisconsin) at 175'F, 
The hot tiielted cheese was fonned into 2 pound bave$ and cooled In a 
foroed air cooler to 40''F. The resulting p«isteurlz^ process cheese sp>ir^d 
joaf liad flavor, teicture, and meitabiity similar to prepared ctteese pnxtucts 
made vtriih aged dieddar cheese. 



4. Brief Desciiption of the Drawings 

piggr& 1 1llustrates the preparation of ti>9 cultuied cheese concentrate 
containing the suifur/-cheddar flavor component, the creamy-butter fla^r 
component, add the cheesy flavor component of the present invention. 
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A natural bioger^eieted cheese fJavoiing system is provided wfilch can 
be ue$<j to pre[^3^e very different cheeses having desired flavor profiles. 
More specffically, (he present cheese flavaf^ng system comprising a siiWury- 
cheddar flavored eompor^ent, a crea«iy-butlery flavored oompoftent. gnd a 
cheesy flavored componatrt. Each of the©e Bavcrfed components can be 
used as flavor buikling blocks vAih tHelr owti spedfio flavor profiles and/or 
characterisUcs. Using various combinalions of these flavored components, 
cheeses having a wide variety of flavors can b$ produced. The flavored 
components are separatelyr prepared from a highly concentrated mik 
substrate U3ing compositions (e.g!. spedfic enzyfne9, csjltures. aivi additives) 
and process cortdittons designed to provide the flavored components having 
specific flavor profile© and/or oharacteristi^is. The flavor concentrates can ba 
used in process cheese, process cheese-type products, or oH^r cheeses to 
produce veiy different chee$«6 with desired flavor profiles. The flavor 
concentrates can also be u&ed as a natural flavoring system tn olher food 
produces. 



2. Representative Drawing 
Fig^ure .1 
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